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ABSTRACT

Equivaient headwinds or equlvalent winds are computed using Sawyer's
method for about 2000 routes over strategic air routes. The seasonal
mean equivalent wind and its standard deviation and the annual 50-,
75- and B5-per cent reliability equivalent winds are tabulated. Route
winds are computed for the 20,000-, 30,000-, 40,000- and 53,000-foot
levels. An IBM 7090 program was used to compute the equivalent winds.
Input data for the program consist, for each ievel, of a grid composed
of the mean vector wind and the standard veclor deviation at the
intersection of each 5" of latitude with each 10" of longlitude between
60°S and 60°N apd at the intersection of each & of iatitude with

each 20" of longitude south and north of 60°S and 60°N respectively.

In addition to the equivaient winds, great clrcle distances are

computed and tabuiated for each route.




FORWARD

Two years ago, The Boelng Company published three documents on equivalent
route winds for domestic, International and military air routes for use
in the airline Industry. ?lnce that time new and revised summaries of
upper wind statistics were published. Boeing meteorologlsts Incorporated
these summaries into three new and completely revised and expanded
documents on equivalent route winds. The new documents are '"Equivalent
Winds For North American Air Routes,' D6-9176; '‘Equivalent Winds For
World Alr Routes,' D6-9177; and "'Great Circie Equivalent Route Winds For
Military Application,' D6-9175. These documents replace the three
eariler "Wind Documents", '"Winds For United States Air Routes,' D6-5186;
"Winds For World Air Route,' D6-5i87; and '""Great Circle Route Equivalent
Headwinds For Military Application,'" D6-5185.

The efforts of E. Lesford of the Engineering Computing and Analysis Staff
for preparing the 7090 program used to compute the route winds Is
gratefully acknowledged. Thanks are also due to Alice Fost for the

Iindustry and care shown in tabulating the wind data swmmaries.
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EQUIVALENT WINDS FOR NORTH AMERICAN AIR ROUTES

at heights of 5000, 10,000, i5,000, 20,000,
30,000, 40,000 and 53,000 feet

1. INTRODUCTION

The development and introduction 6f high-performance jet alrcraft for
civil and military use estabiished a requirement for route wind statistics
with which to make long-term estimates of the economic and strategic
capabilities of these alrcraft when operated at new cruising heights and
over new route systems. To meet this need for route-wind data, Boeing
Meteorologlists computed seasonal and annual equivaient winds for the

principal strategic alr routes.

I1. DEFINITIONS
A. EQUIVALENT ROUTE WIND

The equivalent wind for an air route may be>def|ned as a uniform wind,

which, directed along the track at all points, results In the same average
ground speed as that actually attalned. Alternately, the equivalent route
wind is the difference between the average airspeed and the average ground-

speed throughout the flight.
B. RELIABILITY EQUIVALENT ROUTE WIND
The reliability equivaient wind is In the case of a headwind (taliwind), a

route wind which Is not exceeded (a route wind which can be reiied upon)

a given per cent of occasions or time during a given period.

06-3176
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I11. COMPUTATIONS
A. EQUATIONS

1. Egquivalent Route Wind

(=)

Sawyer's theory of equivalent headwinds has been applled extensively

to the computation of equlvalent route windsl-g. Yhis method fnvolves
use of the mean vector wind and the standard vector devlatfon: two
parameters which completely define the circular normal distributlon

of winds generally found in tihe free atmosphere. Charts and tabulations
of the mean vector wind and the standard vector deviation are available

in many meteorological publlcatlonslo_lg.

The principal assumptions of Sawyer's theory are (1) the wind speed

does not exceed the speed of the alrcraft and (2) the distribution of

winds in the free atmosphere during a given season can be approximated

by the circular normal distribution. Based on these and other assum-

tions, the basic equation for the average equivalent headwind, W ’ f
over a route and expressed in terms of the mean vector wind, v , and

the standard vector deviation, ¢ , at points along the route is

[ - -f e el @ 2} 1)

where:
u = Mean wind parallel to the
track i /}/; 1 rack
v = Mean wind normal to the track v u _,{;;::%;;___
A
o = Standard vector deviation e S
o _Z;;adln
A = Aijrspeed. fgadllg

Fig. I. Ailrspeed - Wind
Vector Relationships
The bar denotes a mean vaiue over a iong period of time and the
square brackets denote a mean value taken over a number of points

along the route (Fig. 1).

DE-9176
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Correlation studies and physical considerations reveal that vector

"2‘. For

winds at points along a route are related to one another
this reason, the mean vector wind and the standard vector deviation

at points along a route whiie sufficient to determine the average
value of the route equivalent wind, are Insufficient to determine its
variability. For example, strong winds at points along a route may

or may not occur simultaneously. If they do not occur together, there
is a tendency for the headwind components to average out such that the
average value of the extreme winds is less than the values of the
extreme winds at individual polnts over the route. Sawyer' has

shovn this to be the case.

2. Route Standard Deviation

The route standard deviation provides a measure of the variability of
the equivalent route wind. The relationship between the route standard
deviation and the average value of the standard vector deviation at

points along the route is

o = . (Uzj 1/2 (2)
t .
where:
T = Route standard deviation (tabulated value)
s = Factor to convert the mean standard vector deviation

of wind over a route, [02] |/2, into the route
standard deviation of the equivalent route wind. The
value of s decreases with increasing route length

. and exhibits some variation with season, latltude

1
and route orientation .

The values of S wused in preparing Table 4 are those listed in Graystoneﬁ.

D6-9176
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3. Great Circle Distance

Route lengths in nautical miles are computed over the great-circle
course, |.e. the least distance on a sphere, between terminals. The

expression used to compute great circle distances Is

o
]

60 cos—| {jsln Wl sin vz + cos W] cos *2 cos (kl - kz)} (3)

where:

1)

South iatitudes and east longitudes are conslidered

= Great circle distance In nautical miles
= Latitude
= Longitude

i

Angle expressed In minutes.

negative and north latitudes and west longltudes

are considered positive.

Fig. 2

B. ANNUAL EQUIVALENT ROUTE WINDS Great Clrcle Distance
Annual equivalent route winds are computed from the mean seasonal

values of equlvalent route winds and thelr standard deviations. The
technique involves an |terative

procedure by which wind speeds are

found such that 50, 75 and 85 per cent

of the total area under the four Winter

seasonal wind distribution curves,

lies to their right. With reference /f
to Figure 3, the 50, 75 and 85 e~ o5

annual equivalent winds are estimated FToe 32 _LSpotheflcal Selgonal

to be -5, -11 and -i3 knots Wind Distribution

respeclively.

D6-9176
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C. INPUT DATA

The most recent and internally consistent summaries of statistical
wind data availabie were used. Wind statistics were obtained from

17

Tucker * and Heastie and Stephenson18 for the southern hemisphere

and from Crutcher‘5 for the northern hemisphere, whiie the alrport
coordinates were obtained from standard reference sources. The mean

vector wind and the standard vector deviation together with the coordinates
of each terminal form the input data for an IBM 7090 program. The wlﬁd
parameters for the four seasons and for the 5000-(850 mb), 10,000-{700 mb),
15,000~, 20,000-{500 mb), 30,000-(300 mb), 40,000-{200 mb) and 53,000~

(100 mb) foot ieveis, were obtained by computing them at the intersection
of each 5° of latitude with each 10° of longitude between 60°N and 60°S

and at the intersection of each 5° of fatlitude with each 20° of longi tude

north of 60°N and south of 60°S.
D. METHOD

Equivalent route winds are computed by first dividing the route into an
Integral number of segments of 200 miles or less In length and then
caiculating the headwind at the mid point of these segments. This is
accompiished by weighing the four nearest wind values (at grid polnts)

in proportion to their proximity to the point on the route and then
averaging. The averaged values In turn are used to compute the equivalent

wind for the entire route.

By convention a positive sign denotes a2 tailwind, a negative sign a
headwind. ‘

E. TABULATIONS

Equivalent winds for over 1300 airiine routes between 300 airports in

North America including Hawall, Bermuda and Puerto Rico are computed




(Tables 3 and 4). Table 3 contains equivalent winds for the 5000-,
10,000~ and 15,000-foot levels for route lengths less than L00 nautical
miles and in Table 4 are listed equivalent winds for the 20,000-,
30,000-, 40,000~ and 53,000-foot levels for route lengths greater than
200 nautical miles. The route wind tabulations are organized
alphabetically by the terminals identifying each route. Each route is
further listed under both of its terminals in the index (Table 6). The

tabulations consist of:

1. The direct and return seasonal mean equivalent route wind and its
standard deviation and the annual 50-, 75- and 85-per cent

reliability equivalent route wind in knots

‘2. The great circle distance in nautical miles.

An alphabetical listing of terminals with their airport names, geographical

coordinates and length of iongest runway is also provided (Table 5).

IV. USE OF TABLES

A. NORMAL CURVE

Brookslo et al found that in any one season the distribution of equivalent
route winds about the mean closely approximates the normal law of errors.
According to this law, the mean and its standard deviation completely define
the distribution of winds about the mean. In turn, this error distribution
very nearly approximates the normal.or Gaussian frequency distribution

defined as

2 2
1 X /20 (4)

y =
oV2n

D6-9176
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where: :
The frequency ordinate at distance x from the mean

The standard deviation.

With reference to Figure 4, some of the more important properties of

the normal curve to be noted in estimating reliabillty winds are:

1. The mean, median and mode are

identical

2. Areas under the normal curve
betweén abscissae * g, t 2¢
and t 30 contain 68.27, 95.45
and 99.74 per cent of the

whole sample

3. The value of the standard 'gg ?qx

deviation equals the difference gg ?82 ____*J l

between the ordinate for 50 and 97.72% e
99.87%

84.13 per cent, i.e. 50 + 68/2 -

84 per cent. a

B. ESTIMATING RELIABILITY EQUIVALENT
ROUTE WINDS

Computation of reliability equivalent

route winds deserves special attention
since deviations of the relative frequency
of extreme wind speeds from the assumed

normal law of errors may be appreciable,

particularly at levels and in regions

affected by jet streams. The frequency
of extreme values is probably hjgher

than that predicted from the assumed Fig. 4 b.

Normal Curve

model. For this reason reliability

D6-91 76
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equivaient winds for percentages less than 5 and greater than 95 are

likely unreliable.

Two methods for estimating equivalent winds for reliabilities other than
for the tabulated mean values involve use of error factors and secondly,

use of arithmetic probability paper.

l. Error Factor Hethod

For a given route, reliability equivalent winds are computed by
subtracting the product of k times the standard deviation from the mean
equivalent wind, where k is a factor

derivable from the error function. Table 1. Error Factors

Values of k are given in Table 1. Per_Cent K
50 0.0
60 0.25
The error.factors method is illustrated 70 0.52
by computing the 85-per cent reliabflity gg ?'gz
equivalent route wind over the great 90 1.28
95 1.65

circle New York-to-San Francisco route
during winter at the 40,000-foot level.
From Table 4 the Direct and Return

equivalent winds are -61 and 59 knots respectively and the standard

deviation, 17 knots. From Table 1, the error factor is |.0k.

a) The DIRECT 85-per cent reliability equivalent wind which
should not be exceeded on 85 per cent of occasions is a

headwind of =79 knots;
-61 - (1.04 x 17) = -79 knots.

b) The RETURN 85-per cent reliability equivalent wind which
can be relied on 85 per cent of occasions is a tailwind

of 41 knots;

59 - (1.04 x 17) = 4} knots.

D6-9176
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2. Arithmetic Probabiiity Paper Method

As previousiy stated, inlany one season the distribution of equivalent
route winds about the mean ciosely approximates the normai iaw of errors
and the normal or Gaussian frequency distribution defined in (4).
Arithmetic probabiilty paper is arranged with the per cent cumulative

frequency scale printed on the ordinate such that the integrai

2
Q (x) = X2y (5)

i jr &
" e
V2 1t Jicm
of the normal ffequency curve piots as a straight .line whiie the
absicissa has a linear scale. The sign convention for equivaient wind

speeds is + for a tailwind and =~ for a headwind.

| i R | e —— i -t

Thus, to obtain a frequency distribution of the equivaient route winds

for the great circle New York-to-San Francisco route at L0,000 feet

during winter, look up the value of the 50 per cent direct (-6 knots)

I and return (59 knots) equivalent wind and the standard deviation (i7 knots)
in Table 4. Next plot -61 on the 50 per cent value of the ordinate scaie

and =78 (-61 = 17) knots on the 84 per cent ordinate value and draw a

straight line through these points. Similarly for the San Francisco-to-
New York route, plot 59 knots on the 50 per cent ordinate vaiue and

42 (59 - 17) knots on the 85 per cent value of the ordinate scaie and
draw a straight line through these points. These two iines give the

frequency distribution of equivalent winds over the route.

Use of these curves in Figure 6 is lllustrated with three exampies.

a) The per cent of equivalent tallwinds that fali in the
50-70 knot range for the San Francisco-to-New York route
is 45 per cent (70 - 25).

o R —— [

b) Equivalent winds that shouid not be exceeded between 50 and

95 per cent of the time on the New York-to-San Francisco

D6-9176
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route range from -61 to -89 knots.

c) For the San Francisco-to-New York route an equivalent

tailwind of 41 knots can be relied on 85 per cent of the time.

C. VARIATION IN AIRSPEED

The tabulated equivalent wind data were computed for a 450-knot airspeed,
but may be used for airspeeds between 300 and 550 knots because the small
variation of equivalent wind with airspeed. For airspeeds outside this
range, the tabulated values may be modified as follows. If D and R
represent the DIRECT and RETURN equivalent wind for a 450 knot airspeed,

the corresponding values, D' and R' for the new airspeed, A, are:

o' = 172 (0-R) +Z2 (04 R) (6)
R' = - 1/2 (0 - R) + 222 (p+R) (7)

These expressions are derived from (1) by setting
ORECREE
A
where: - ) [UJ 2}
el A

N ®
R = [G] + 525 (9)

SNCRE o
v o

D6-9176
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RS

Substltute

M = 225 (D + R), obtained from adding (8) and (9) and
- D - R N 3 \
u] = -« =5—, obtained from subtracting (9) from (8)

into (10) and (ll),xthus obtaining (6) and (7).

If D and R are of equa! value and of opposite sign, the tabulated values
are the same for any airspeed. If D £ R, l.e., a cross wind component

is present, D' and R!' will differ slightly from D and R.

Per cent reiiability equivaient headwinds computed for the new alrspeed,
A', will differ by the same amount as the mean values, i.e. D - D!,
because standard deviations are not sufficientiy affected by changes in

airSpeedz.

For example, to compute the direct and return mean equivaient wind for
the December-February season over the Atlanta-to-Detroit route for a

675-knot airspeed and at 40,000 feet, we have from Table 4,

D = 3 knots
R = =18 knots
Then,

- - (. 225 =

D' = /2 [3 ( t8)] * 5 [3 + ( 18)]
= 5,5 knots
- - - (- 225 =

R' = -i/2 [3 ( IS)] * &5 [3 + ( 18)]
= =15,5 knots

D, GREAT CIRCLE ROUTE LENGTH

The route length in nautical miles is computed over the great-circie

course, i.e. the least distance on a sphere, between terminals (Fig. 5).

D6-31 76
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For completeness, a great circle may be
defined as the intersection of the
surface of a sphere and a plane which
passes through the center of the sphere.
A nautical mile is the length of one
minute of arc along a great circle on
the earth's surface, i.e. the earth's

circumference is 360 x 60 = 21,600 n. ml,

In terms of statute miles, | n. mi. =

1.1508 miles. A knot is one nautical

Fig. §
Great Clircle Route Length

mile per hour.

For example the great circle dlstance
between New York (+40°38', +73°47') and San Francisco (+37°38', +122°23")
may be computed from (3).

D =60 cos™! {sin ¥y sin ¥, + cos ¥, cos ¥, cos (Xl - XZ)} (3)

With the aid of Table 2,

r
D =i60icom | i sin(40°38') sin(37°38') + cos 40"38' cos 37°38' cos h8°36i}

=1 N
= B0 cos i {,795]} Table 2. Reference Trigonometric Relationships

stn (90 ¢ §) = cos ¥ cos (90 + §) = ~ sin ¥
sin (90 - y) = cos ¥ cos (90 - ¥) » sin ¥
sin (- y) = - siny cos (- §) = cos ¥

= 2240 n. mi.

: + sl + sin

E. EQUIVALENT ROUTE LENGTH - cos | + con
. - sin | ~ sin
- CcOos + cos

The equivalent route length, for a glven reliability equlvalent wind, is
the distance that an aircraft would fly in still air on a flight having
the same duration as that requlred to fly the route with given per cent

equivalent wind. The equivalent route wind may be expressed as

DA
x T OREwW an
L |




where:

L = Equivalent route length in knots for x per cent

reliability equivalent wind Nx

D = Great circle distance in nautical miles

A = Airspeed in knots.

For example, the 85-per cent reliability route length over the great
circle New York-to-San Francisco route at 40,000 feet in the December-

February season for an airspeed of 450 knots is

2240 x L450
450 + (-79)

= 2717 n. mi.

2240 x 450
Lgo + (41

= 2053 n. mi.

Ii

DIRECT: L85

RETURN:

L85

V. OCCURRENCE OF HEADWINDS ON BOTH DIRECT AND RETURN FLIGHTS

Over routes characterized by prevailing light winds or by strong beam
winds, the direct and return route winds can both appear as a headwind.
This situation occurs when the contribution to the mean equivalent wind
from the wind components at right angies to the track exceeds the contri-
bution from the wind components along the track. The effect of beam winds
on the ground speed becomes apparent when it is realized than an airplane

could make no progress in a beam wind equal to its airspeed.

Reiiability equivalent winds for some routes appear as headwinds for the
direct and return flight. This situation can occur over routes where the
mean equivalent wind is about the same magnitude as its standard deviation.
For example, a route having a mean equivalent tailwind of 12 knots, and

a standard deviation of 15 knots, has an 85 per cent rellability headwind

of -3 knots. In this example a tailwind has not become a headwind, but

D6-9176
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rather a headwind of -3 knots is not likely to be exceeded on 85 per cent
of occasions and a tailwind of 12 knots can be relied on 50 per cent of

occasions.

VI. RELIABILITY OF RESULTS

The rellabilijty of the tabulated equivalent headwinds in being representa-
tive of the actual route winds over great circle routes depends largely
upon the assumption that wind distributions in the free atmosphere can be
treated by the circular normal distribution. This distribution requlres
that the zonal and meridianal components of wind be uncorrelated and that
their standard deviation be equal. From physical consideratlons, however,
some degree of ellipticity must be present, otherwise there would be no
mean transport of energy in the atmosphere as is observed. For most
conditions, the degree of ellipticity is small and the assumed circular
normal distribution acceptable. BrooksiO pointed out that the assumptlon
of circularity is likely to be weakest in frontal zones, in the vicinity
of jet streams and in areas characterized by distinct seasonal wind
variation such as the boundary region between a monsoon circuiation and

the circulation above.

The tabulated values are intended as long term estimates of en route

winds and as such the actual winds in any one season may differ appreciably
from them. This conditlon particularly occurs where alr routes ciosely
parailel the mean position of the jet stream. Where air routes routinely
traverse normal to the jet stream, however, only small differences between

the tabulated and observed route winds should occur,

VII. CONCLUSION

The application of equivalent winds can aid agencies concerned with the
problems of alrcraft logistics to estimate the long term economic

\»
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capabilities of carriers over new routes and at the elevated cruise
levels of jet aircraft. Considerable effort is still needed to combine
the e!emenf of temperature with that of wind into one reliability factor
which would reflect the effect of the environment of aircraft performance,
The solution of this problem involves not only combining and presenting
the probabilities that equivalent headwinds and en route and surface
temperatures occur but also weighing these factors according to their

Individual effect on aircraft performance.

While the circular normal distribution adéqﬁately describes the

distribution of upper alr winds, except in some regions as noted, the
general bivariate normal distribution appears to provide the best
description. Even this elliptical distribution, however, may not adequately
describe the winds in some regions. At present, wind statistics based

on the bivariate normal distribution are available only for the Northern

Hemisphere.
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TABLE 3. tLQUIVALENT HEADWINOS ANO STANDARD OEVIATION [N KNOTS FOR GREAT CIRCLE AIR RQUTES

HE 1GHT EQU I VALENT HEAODOWTINDSe STANDARD OEVIATION
IN 0OIRECT RET URN
FEET JAN APR JUL OCT s=seAS0 A7S5 A85 JAN APR JuL OCT ASO A7S ABS JAN APR JUL oCT
ABILENE TO BIG SPRING O N.MI.
19,000 -30 -~25 -5 =-1I2 ~-16 ~-30 -38 30 24 L 12 16 4 -2 18 17 1B 16
10,000 =-20 =15 -4 -8 -11 <21 =~26 20 15 N 8 11 2 -2 14 13 10 12
5,000 -9 -6 -5 -4 -6 ~l4 -18 8 6 u 3 S -3 -7 14 13 9 12
ABILENE TO DALLAS 146 N.MI.
15,000 31 2u 5 12 16 5 -1 =31 <25 -6 ~13 -17 =31 -39 18 17 " 16
10,000 21 16 S 8 12 3 -2 -21 =16 -5 -9 ~12 ~22 =27 14 13 10 13
5,000 9 7 [ y H4 -1 -6 -10 ~8 -6 -5 -7 -¥I5 <20 14 13 9 12
ABJLENE TO EL PASO 342 NoMI.
15,000 =29 =24 -4 =11 -16 =29 =38 28 23 4 n 15 Y4 -1 17 15 10 15
10,000 =19 -1y -4 -7 =10 =19 -~24 18 11N 4 4 10 2 -2 13 12 9 1"
5¢000 -6 -5 -2 -1 -3 =10 -lu 6 4 2 1 3 -y -7 V2 n 7 10
ABILENE TO HOUSTON 281 N.Ml.
15,000 21 17 1 9 11 0 -5 -23 -19 -1 =10 ~¥12 =24 -3 17 15 10 5
10,000 1% 9 0 5 [ -2 -6 ~14 -0 -1 ~b -7 =1 =21 13 13 9 12
5,000 4 1 -3 | 0 -1 -1 -5 -1 3 -1 -1 -9 =13 13 12 8 11
ABILENL TO FT. WORTH 135 NoMl.
149, 000 31 24 5 12 16 5 -1 ~31 =25 -6 =~-13 -17 =31 =39 18 17 1 16
10,000 21 16 5 8 12 2 -2 =21 -1 -5 -8 -2 =22 =27 T 13 10 13
54000 9 4 [ y 7 -1 -6 -10 -8 -6 -5 - =I5 =20 14 i3 9 12
ABILENE TO LUBBOCK 131 NeMli.
15,000 -2u4 =19 -2 =¥ ~-13 ~26 -33 23 8 2 11 12 i -4 8 17 v 16
10,000 =~15 =11 -2 -7 -8 17 -22 15 10 2 6 4 -1 -5 14 13 10 12
5,000 -4 -2 2 0 -1 -9 -13 y ] -3 0 0 -8 =~12 13 13 9 12
ABILENE TO MIDLANO 131 NoMI.
15,000 =30 =24 -5 =12 -16 -30 -37 29 24 4 |} 15 " -1 18 16 1 16
10,000 =20 =15 -5 -8 -1l =21 =26 20 15 4 7 13 2 -2 14 V3 10 12
5,000 -9 -7 -5 -4 -6 -lu =18 B 6 5 3 5 -2 -6 13 13 9 12
AKRON 10 CHARLESTON 153 NoMI,
19,000 -5 1 -1 -5 -2 =15 =22 0 ~4 0 3 o =~12 -19 21 21 12 20
10,000 -3 1 1 -2 -1 =10 -6 0 -3 -2 0 -V =11 =1s V6 17 12 15
$,000 -1 1 0 -1 0 -9 -13 0 -1 -1 0 0 -9 =13 14 14 10 12
AKRON 10 CHICAGO 297 N.MI.
15,000 =-3vy -26 ~-19 =23 ~26 -39 -ur 38 25 18 22 25 13 6 20 20 13 19
10,000 -2 -20 ~-15 -18 -20 -3%0 -3¢ 28 19 Tu 18 19 9 4 15 16 12 15
%, 000 =15 -N -8 =10 -1 =20 =24 15 10 8 10 10 2 -3 " 14 10 12
AKRON TO CINCINNATI 185 NoMI.
15,000 =35 -2V =i =21 =21 ~36 -~u3 32 19 14 19 20 8 1 21 21 V2 20
10,000 ~2% =16 =11 =15 -6 =27 -33 23 i5 10 15 15 5 0 16 17 12 15
9,000 =~13 -9 -6 -8 -9 =17 -22 12 8 6 4 8 0. -5 Tu 4 10 V2
AKRON TO CLEVELAND 35 N.MI.
i%,000 =24 =18 =-i1 =12 -15 =29 =37 20 16 10 10 13 i -6 22 22 13 21
10,000 =16 -1 =10 =11 ~12 =23 -29 |1 13 9 ? " 1 -5 V7 18 12 16
5,000 -9 -8 -5 -5 -7 =15 -2 ) 4 ) 5 6 -3 -8 15 15 10 13
AKRON TO COLUMBUS 89 N.Ml.
15,000 -33 ~-19 =-i& =21} -21 -35 ~u43$ N 17 13 19 V9 4 0 21 21 V3 20
10,000 =~24 =15 =10 -5 -15 =26 -32 22 i3 10 14 T4 4 -2 16 17 V2 15
9,000 ~12 -8 -6 -8 -8 -1 =22 12 7 5 L} 8 -1 -6 15 15 10 13
AKRON TO DAYTON 140 N.MI.
15,000 -~38 -28 -16 =23 -2 -39 ~u7 37 22 16 22 23 10 & 21 21 i3 20
10,000 =-27 =18 =12 ~i7 -18 -29 <35 26 17 12 17 17 4 2 V6 V7 12 15
9,000 ~-14 =10 -7 -9 -10 ~19 =24 14 9 14 9 9 i -k 15 15 10 i3
AKRON YO DETROIY 116 NoMY.
15,000 ~3%1 =22 ~-i5 ~-1I8 -21 =35 -u2 29 21 1k 16 19 4 [v] 21 21 13 20
10,000 -22 -17 -1%4 -1 -16 -21 ~33% 21 16 12 T4 15 5 0 16 17 12 15
5,000 =~-12 -9 -7 -8 -9 -18 -23 11 9 7 7 8 -1 -5 15 15 10 V3
sHEADWINDS~-COMPUTED FOR A &S0-KT AIRSPEED.
seA-~DENDTES ANNUAL EQUIVALENT HEADWINOS FOR INOICATED PER CENT RELIABILITIES.
MINUS SIGNS OENOTE wEADWINOS.
THE BDEING COMPANY MO. D6-917s
TRANSPORT DIVISION PAGE 23




EQUIVALENT HEAOWINDS ANQ STANDARD OEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADWTI ND Se STANDARD DEVIATION
IN DIRECT R ETURN

FEET JAN APR JUL OCT ##A50 A75 AS85 JAN APR JUL OCTY A50 ATS5 AB5 JAN APR JUL OCT
AKRON TO NEW YORK 349 N.MI.
15,000 41 28 19 2u 27 4 8 -43 -29 -19 -25 -27 -42 =50 20 20 12 19
10,000 30 21 15 19 21 " 6 -3 -22 -15 =20 -2 -32 -38 16 17 n u
5,000 16 12 9 10 1 3 = =16 =12 -9 -10 -12 -20 -25 4 4 10 12
AKRON TO PITTSBURGH 62 N.MJ.
15,000 38 26 17 20 24 1 4 -40 =27 17 =22 -25 -0 -u8 22 22 13 20
10,000 27 20 4 17 19 9 3 -28 =21 -15 -18 -20 -31 -371 17 18 12 15
5,000 1u 11 8 9 10 1 -3 =315 -1 -8 -9 =10 =20 =25 15 15 10 13
AKRON TO TOLEOO 113 N.MI.
15,000 -39 -26 -18 =-23 -25 -u40 -u8 38 25 18 21 24 12 5 21 21 13 20
10,000 =-28 -20 -~15 ~-18 -20 -31 -37 27 19 T4 17 19 9 3 16 17 12 15
5,000 ~-15 =11 -8 -10 =11 -20 -25 4 10 8 9 10 1 -3 15 15 10 13
AKRON TO WASHINGTON, D. C. 238 N.MI.
15,0060 35 26 15 18 22 10 3 -3t =27 -16 -19 -23 -38 -u¢ 21 21 12 19
10,000 26 20 13 16 18 8 3 =27 =21 -4 -7 -19 -30 -35 16 17 1 15
5,000 13 1 14 8 10 1 -3 -ty =11 -8 -8 -10 -19 -23 11 "W 10 12
AKRON TO YOUNGSTOWN 41 N.MJ.
15,000 35 20 15 22 22 9 2 -3r <22 -16 =23 -23 -38 -u¢ 22 22 13 21
10,000 25 15 H 16 16 6 0 =26 =16 =12 -7 -17 -28 ~-35 17 18 12 16
5,000 13 8 6 9 9 0 -5 -4 -9 -7 -9 -9 -18 -24 15 15 10 13
ALAMOGORDO TO ALBUQUERQUE 134 N.MI.
15,000 -6 ~u 4 -3 -1 -12 -i8 3 2 -4 2 0 ~-10 =15 19 \7 " 16
10,000 -4 -1 2 0 -1 -8 -13 3 | -2 0 0 -8 -12 4 12 9 12
5,000 5 5 T 6 6 0 -3 -5 -6 -7 -6 -6 -12 -15 10 10 7 9
ALAMOGORDO TO EL PASO 65 NoMI.'
15,000 -8 -8 -7 -u -7 ~-16 -22 6 6 7 3 5 -5 -10 19 16 1 15
10,000 ~5 -5 -5 -4 -5 -12 -17 4 5 5 4 4 -3 -8 iy 12 9 1
5,000 -7 -7 -7 -4 -6 -12 =16 7 14 7 4 6 0 -4 1 10 7 9
ALBANY, GA. TO ATLANTA, GA. 128 N.MI.
15,000 -1 ~u 0 0 -1 -1 -7 -3 | 0 -1 -1 =11 -7 18 18 10 17
10,000 0 -2 2 0 0 -9 -4 -2 0 -2 -1 -1 =10 -4 14 15 10 1
5,000 3 1 1 0 1 -6 -1t -3 -2 -1 0 -2 -9 -14 13 13 9 12
ALBANY, GA. TO MACON T4 NoMI.
15,000 tu 9 3 6 14 -3 -8 =17 -11 -3 -7 -9 -20 -27 18 18 10 17
10,000 1" T u u 6 -2 -7 -12 -8 -5 -5 -7 -16 =21 1u 15 10 4
59000 8 5 3 2 5 -3 =i -8 -6 -4 -3 -5 -13 -7 13 13 9 12
ALBANY, GA. TO TALLAHASSEE 68 N.MI.
15,000 -8 -4 =1 -3 -4 -1s -20 5 2 | 2 2 -7 -13 17 17 10 16
10,000 -6 -3 -4 -2 -4 -12 -17 5 2 3 2 3 =5 -10 14 Tu 10 13
5,000 -6 -u -3 =2 -4 -11 -16 6 4 3 i 3 -4 -8 13 12 9 12
ALBANY,GA. TO TAMPA 231 N.Ml.a
15,000 8 8 =1 2 4 -5 =10 -0 -10 0 -3 -5 -15 -21 16 16 9 T4
10,000 3 4 -2 1 | -7 =11 -4 -5 2 -1 -2 =10 =15 13 13 9 12
5,000 -4 -1 -2 -1 -2 -9 -13 3 | 2 1 2 -5 -9 12 B 8 11
ALBANY, N. Y. TO BINGHAMPTON 102 N.M1.
15,000 -39 -2 -20 -25 -26 -4l -u8 38 2u 19 24 25 12 5 22 22 14 21
10,000 -28 -19 =~15 -19 -20 -31 -37 27 18 14 18 19 8 3 18 18 12 16
5,000 -15 ~-10 -9 -Nn -1t -20 -26 tu 10 9 10 11 2 -3 15 15 1 13
ALBANY, N. Y. TO BOSTON 126 N.MI.
15,000 36 27 21 23 26 13 6 -38 -28 -21 -2 -27 -4l ~u9 22 22 4 21
10,000 28 20 16 18 20 10 u =29 -21 -16 ~-19 -21 -32 -38 18 18 12 16
5,000 15 1 10 10 12 3 -2 =16 -12 -11 -1 ~12 -21 =-27 15 15 1 13
ALBANY, N.Y. TO BUFFALD 217 N.M1.
15,000 -40 -27 -21 =25 =27 -4l -~-u9Q 38 26 21 24 26 13 T 22 21 14 20
10,000 -29 -20 -16 =20 -21 -32 -38 29 19 16 19 20 10 u 17 17 12 15

5,000 -te -11 -10 -1 -12 -21 =-26 16 11 10 11 1 3 -2 15 15 1 13

*HEADWINDS--COMPUTED FOR A
MINUS SIGNS DENQOTE HEAOWINDS.

PAGE 2%
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EQUIVALENT HEAOWINDS ANO STANDARO OEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADMWINOSH STANOARD OEVIATION
IN DIRECLT RETURN

FEET JAN APR JUL OCT #»eAS0 A75 A85 JAN APR JUL OCY ASO ATS A85 JAN APR JUL oOCT
ALBANY, N.Y. TO GLENS FALLS 37 NeMl.
15,000 10 3 3 8 6 -7 =15 =15 -5 -5 =10 -8 =22 -30 23 22 L1 21
10,000 S 1 1 4 3 -8 -1lu -8 -3 -2 ) -4 =15 =21 16 18 12 16
5,000 2 0 1 3 1 -8 -13 -3 -1 -2 -3 -2 -1l =16 16 16 n 13
ALBANY, N.Y. TO HARTFORO 80 N.Ml.
15,000 20 18 13 12 15 3 -5 -23 =20 -1 -~1lu -17 -31 -38 22 22 4 21
10,000 18 T 1" 11 13 3 -3 -20 ~16 -12 -12 -4 =25 -32 18 18 12 16
5,000 10 9 7 6 8 -1 -6 -1 -9 -7 =7 -8 -18 -23 15 15 1n 13
ALBANY, N.Ye TO NEW YORK 127 NeMle
15,000 -6 1 0 -5 -2 =15 -23 2 -4 -1 2 0 -13 =20 22 21 11 20
10,000 -1 1 1 -2 0 ~-10 -16 -2 -3 -2 1 -2 -12 -18 17 18 12 15
5,000 0 2 0 0 0 -8 -13 -1 -3 -1 0 -1 =10 =15 15 15 n 13
ALBANY, NeYe TO ROCHESTER, N.Y. 171 NeMl.
15,000 -39 -27 -21 -25 =27 41 =u9 38 26 21 24 26 13 6 22 21 |11 20
10,000 =29 -20 -16 =19 -21 -32 -38 28 19 16 19 20 10 L 17 18 12 15
5,000 =16 -11 =10 -1 -12 -21 =26 15 n 10 10 n 3 -2 15 15 n 13
ALBANY, N.Y. TO SYRACUSE 104 N.Ml.
15,000 ~-38 =27 =21 =24 -27 -~-u41 -u8 36 26 21 23 26 13 [} 22 22 | 21
10,000 -29 -20 ~-16 -19 -20 -32 -38 a3 19 16 18 20 9 L 18 18 12 16
5,000 -l6 =12 -10 -1 -12 -21 =26 15 11 10 10 11 2 -3 15 15 11 13
ALBUQUERQUE TO AMARILLO 241 NeMi.
15,000 28 22 9 13 17 6 0 -28 =23 -9 -~ -17 -30 -37r 19 7 11 16
10,000 18 13 5 9 n 2 -2 ~-18 -4 -5 -9 -1 -20 =-25 11 12 10 12
5,000 5 4 3 1 3 -3 -7 ) -k -3 -2 -3 =10 -lu 1 " 8 10
ALBUQUERQUE TO DENVER 295 N.Mi.
15,000 4 5 7 2 L -6 =12 -6 -6 -7 -3 -6 =~16 =22 19 17 1 16
10,000 2 3 4 2 3 -5 -9 -3 -4 -4 -3 -3 -1 -15 13 11 9 12
$,000 [} 6 4 6 6 1 -3 -6 -6 -7 -6 -6 -12 -15 9 10 7 9
ALBUQUERQUE T0 EL PASO 195 N.Ml.
15,000 0 -1 ~b 0 -2 -12 -7 -2 -1 5 -1 1 -9 =15 18 16 10 15
$10,000 0 =1 -3 -2 =2 -9 -13 -1 0 3 1 1 -7 -1 13 1 9 1t
5,000 -6 -6 -7 -5 -6 -12 =15 6 6 4 5 6 0 -3 10 10 (-] 9
ALBUQUERQUE TO LUBBOCK 251 N.M3i.
15,000 26 21 6 12 15 L -1 =21 -2t -6 =13 -15 -28 =35 18 7 1 16
10,000 17 12 L 7 9 1 -3 -7 -12 ~-u -8 -10 -18 -23 s 12 9 12
5,000 3 1 -1 -2 0 -6 -10 -3 -2 1 1 0 -7 -1 1 n 8 10
ALBUQUERQUE TO PHOENIX 286 N.Ml.
15,000 -24 -19 -10 =11 -15 -26 -32 23 19 9 10 T4 4 -1 18 16 10 15
10,000 -13 -11 -6 -7 -9 -16 -21 13 10 5 7 8 1 -3 13 10 9 i
9.000 -3 -3 -1 3 -1 -6 -8 3 2 1 -3 1 -4 -7 8 8 5 4
ALBUQUERQUE TO ROSWELL T4 N.MlI.
15,000 18 15 2 9 10 -1 -6 -20 -16 -2 -9 -1 -23 -30 19 17 1 16
10,000 12 8 1 4 (-] -2 -6 -13 -9 -2 -5 -7 =15 =20 1 12 9 12
5,000 -1 -2 -5 -5 -4 -10 =13 1 2 5 5 3 -3 -6 10 10 7 9
ALBUQUERQUE TO SANTA FE 42 N.HMl.
15,000 15 12 9 6 10 0 -6 -16 =13 -9 -7 -11 ~22 -29 20 17 H 16
10,000 8 4 5 5 (-] -2 -6 -9 -8 -5 -6 -7 =15 -19 4 12 10 12
5. 000 (-] 6 6 4 5 -1 -4 -6 -6 -6 -4 -6 ~11 =-15 10 10 I4 9
ALEXANORIA TO BATON ROUGE 87 N.Ml.
15,000 22 19 L} 10 13 2 -3 -24 =21 -4 =11 -4 =26 -33 17 17 11 16
10,000 s 8] o] 7 4 -2 ) =15 =12 -1 -7 -8 -18 -23 14 tu 10 13
5,000 S 3 0 3 3 -5 -9 -6 -4 =1 -3 -3 -1l ~-16 s 13 9 12
ALEXANDRIA TO SHREVEPORT 93 N.M1,
15,000 -20 -7 -8 -10 -1t -28 -3 17 16 3 9 10 0 -5 18 17 1" 17
10,000 ~-13 ~-10 0 -6 -7 -16 =21 | 11 Q 0 6 [} -3 -7 s 4 10 13
5.,000 -4 -2 0 -2 -2 -10 -15 i 2 -1 2 1 -6 =11 1L 13 9 r2

eHEADWIRDS~~COMPUTEQ FOR A

450-KT AIRSPEED.
2ea--DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATEO PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEAOWINOS.

THE BOEING CCRMPANY
DIVISION
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADWINDSe STANDARD DEVIATION
IN DIIPR-E CZb REYURN
FEET [ JAN APR JUL OCT ##A50 ATS A85 | JAN APR JUL OCT AS50 A75 85 JAN APR JUL oOCT
ALLENTOWN TO CLEVELAND 294 N.Ml.
15,000 -42 =29 =19 -2 =21 -4y =59 4l 28 19 23 26 "W 8 21 20 12 19
10,000 -30 -22 -15 -19 =21 -32 -38 29 2% 15 19 20 10 5 16 1" n 15
5,000 -16 =12 -9 =10 =11 -20 =25 16 12 9 10 n 3 -2 "W 11 10 12
ALLENTOWN TO HARRISBURG 70 NoMl.
15,000 -41 =27 -18 -25 =26 -u) =50 39 25 17 24 25 12 5 22 22 13 20
10,000 -29 -20 -18 =19 =20 =31 -37 28 19 13 18 19 8 3 " 18 12 15
5000 -15 -11 -8 =10 ~-11 =20 =25 LM 10 8 9 10 1 -3 15 15 10 13
ALLENTOWN TO NEW YORK 15 NoMl.
15,000 41 29 19 24 27 [ T [-42 -30 -20 -25 -28 -43 -% 22 22 13 20
10,000 30 22 15 19 21 10 5 [-31 =23 -16 -19 =21 =33 -39 18 18 12 15
5.000 16 12 9 10 n 3 -2 |-16 =13 -9 -10 -12 -21 -26 15 15 n 13
ALLENTOWN TO PHILADELPHIA 47 N.MI.
15,000 2 7 3 0 3 =10 -1t -1 =10 -4 -2 -6 =19 =26 22 22 13 20
10,000 5 6 4 2 b -6 -2 -7 -8 -5 -3 -6 -16 =22 18 18 12 15
5,000 3 y 2 2 3 -6 =11 -4 -5 -3 =2 -3 =12 -7 15 15 " 13
ALLENTOWN TO PITTSBURGH 218 N.MlL.
15,000 -43 -29 -19 =25 27 42 -5} 42 28 19 24 27 LN 8 21 21 12 20
10,000 -31 =22 -15 -20 =21 -32 -38 30 21 15 19 21 10 5 17 17 12 15
50000 =16 =12 -9 -10 -11 =20 -25 16 12 8 10 n 3 -2 W 11 10 12
ALLENTOWN TO REAOING 29 N.Ml.
15,000 -38 -24 =16 =23 -24 -39 -y7 36 22 16 22 23 10 3 22 22 13 21
10,000 -26 -18 -12 -17 -18 -29 -3¢ 25 17 12 16 17 6 1 18 18 12 16
5,000 -4 -9 -7 -9 -9 =19 -24 13 9 4 8 9 0 -5 15 15 1n 13
ALLENTOWN TO SCRANTON 52 N.MI.
15,000 =11 -12 -7 -5 -8 -21 =29 7 10 5 2 6 -7 -4 22 22 13 21
10,000 =10 -10 -7 -5 -8 -18 -2u 7 8 6 y 6 -4 =~10 18 18 12 16
5,000 -5 -6 -u -3 -4 =13 -18 y 5 3 2 Y -5 ~10 15 15 i 13
ALLENTOWN TO SYRACUSE 151 N.M1.
15,000 -8 -10 -5 -3 -6 =19 =24 3 7 4 0 L -9 16 22 21 13 20
10,000 -7 -8 -6 -y -6 -16 -22 5 6 5 2 4 -6 -Nn 17 18 12 15
5,000 -4 -5 -3 -2 -3 =12 -7 3 y 3 1 3 -6 -MN 15 15 n 13
ALLENTOWN TO WASHINGTON, 0.C. 131 N.MI.
15,000 -28 =-16 =11 -18 -17 =31 -39 25 13 10 16 15 3 -y 21 21 13 20
10,000 -18 -12 -8 =12 -12 -23 -29 16 10 4 (R} n 1 -5 17 17 12 15
5,000 -9 -4 -y -6 -6 -15 =20 9 5 4 5 6 -3 -8 15 15 10 13
AMARILLO TO COLORAOO SPRINGS 259 N.MI.
15,000 =~18 -13 -5 <1 -1 =22 =29 16 n y 10 9 -1 -5 19 1" M 16
10,000 =12 -1 -3 -7 -1 -15 =20 " 7 2 6 6 -2 -4 LN 12 10 12
5,000 0 1 y 2 2 -5 -9 -1 -2 -4 -3 -3 -9 -13 " M 8 10
AMARILLO TO OALLAS 280 N.M1.
15,000 25 20 5 13 " 3 -2 -21 =22 -5 -13 -15 -28 -35 18 17 10 16
10,000 17 12 3 8 9 1 -4 [-18 -12 -3 -8 -10 -19 -2y 14 13 10 12
5,000 5 3 1 2 2 -5 -10 -6 -4 - -2 -3 =11 -1 13 13 9 12
AMARILLO TO OENVER 311 NoMI.
15,000 ~16 =11 -4 =10 =10 -2V =27 4 to u 9 8 -2 -7 19 17 1 16
10,000 -1 -1 =2 -6 -6 -1 -19 10 6 2 6 6 =2 -7 13 12 10 12
5,000 ] 2 4 3 3 -4 -8 -1 -3 -5 -3 -3 -10 -13 R} n 8 10
AMARILLO TO LUBBOCK 94 N.MI.
15,000 - -3 -3 0 -2 =13 -9 1 1 2 - 1 =10 =16 19 18 n 16
10,000 -2 -4 =2 -1 -2 -1 -5 ] 3 2 1 2 -1 -1 L 13 10 13
5,000 -5 =6 -9 -5 -6 =14 =18 y 5 9 6 =2 -5 13 13 9 "
AMARILLO TO OKLAHOMA CITY 200 N.Ml1.
15,000 3 2u 8 15 18 6 1 -32 =25 -8 -15 -18 -32 -u0 19 18 1 16
10,000 21 16 5 10 12 ERES | =21 -i6 -6 -10 -13 -23 -28 1 " 10 13
5.000 8 4 7 5 | | -6 -8 =T -1 -s -7 -15 =20 13 u 10 12
*HEADWINOS~~COMPUTED FOR A &50-KT AIRSPEED.
**A--DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SiGNS OENOTE HEADWINDS.
THE BOEING COMPANY NO. D6-9176
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] EQUIVALENT HEADWINDS AND STANDARO OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
HE IGHT EQUIVALENT HEADMWINGOSS STANOARD DEVIATION
, IN DTIRECT RETURN
l FEET | JAN APR JUL OCT ssA50 A75 A85 |JAN APR JUL OCT  ASO A75 AB5 [ JAN APR JuL oOCT
AMARILLO TO WICHITA 258 N.MI.
15,000 24 19 8 12 s & -2 |-26 -20 -8 -12 -16 -28 -35 19 18 1 7
- 10,000 17 13 6 8 N 2 -3 |-17 -1& -6 -9 =il =20 -25 W 1% 10 13
] 5,000 7 8 9 6 8 o0 -5 | -8 -8 -9 -7 -8 =16 -21 13 1w 10 12
- ANDERSON TD ATLANTA 99 N.MI.
15,000 -34 -25 -7 =-16 -19 -33 -u2 | 33 23 7 15 18 6 0 19 19 n 18
‘ 10,000 -24 -17 =7 =11 -1 =25 =31 [ 23 16 7 10 13 4 -1 15 15 10 14
5,000 -13 -10 =5 -4 -8 =16 =21 12 9 5 7 -1 -5 W 13 9 12
ANDERSON TO GREENVILLE 28 NoMl.
15,000 28 18 6 12 W 3 -3 [|-30 -20 -6 -1 -16 =30 -38 | 20 20 11 19
0 10,000 18 13 6 9 n 1 -4 |-20 -14 -6 =10 -12 -22 -28 15 16 10 15
5,000 10 T & 3 6 -2 -7 l-11 -8 -4 -4 =6 -15 =19 W 13 9 13
ASHEVILLE TO ATLANTA 142 N.MI.
15,000 —-30 -20 -6 -13 -16 -29 -38 | 28 18 & 12 & 3 -3 19 19 11 18
10,000 -20 -14% -6 =9 =~12 -22 -27 | 18 13 & 9 " 2 -3 15 15 10 14
5.000 -11 -8 -4 -4 =6 -15 -19 | 10 8 & 3 -2 -6 w13 9 12
ASHEVILLE TO BRISTOL ' 63 NoMI.
15,000 T 1 3 3 -9 15 |-11 -4 =1 =5 =5 =17 =24 | 20 20 11 19
10,000 3 1 2 3 -8 <13 | -5 -2 -1 -3 -3 -12 -18 15 16 115
5,000 2 o 0 T -8 -12 | -3 -2 0 -1 -1 =9 -1 W 13 9 13
ASHEVILLE TO CHARLOTTE 79 N.MI.
15,000 36 29 10 17 21 8 2 |-31 =30 =10 -18 -22 ~-37 -4 | 20 20 1 19
10,000 27 20 9 12 16 6 1 |-28 -21 -9 -13  -17 -28 -3u 1S 16 1N 15
5,000 14 11 6 5 9 0 -4 |-15 =11 -6 -5 -9 ~18 -23 W 13 9 13
ASHEVILLE TO GREENSBORO 132 NoMI.
15,000 38 27 1o 18 21 9 3 |-39 -28 -11 -19 -22 -38 -6 | 20 20 11 19
10,000 27 19 9 13 16 6 1 | -27 -20 -9 - -17 -28 -3 15 16 11 15
5,000 14 10 6 5 B8 0 -4 |-15 =11 =6 -6 =9 =17 -22 w13 9 2
ASHEVILLE TO KNOXVILLE T NoMI.
15,000 -35 -28 -10 -17 -21 =36 -u& | 38 27 10 16 20 8 1 200 20 11 19
10,000 -27 -20 -9 ~-13 ~-16 -2 -33 | 26 19 8 12 16 5 0 15 16 11 15
5,000 -14 -11 -6 =5 =9 =17 -22 | i 10 &6 5 8 0 -4 W 13 9 13
ATLANTA TD AUGUSTA, GA. 123 N.MI.
15,000 34 27 8 19 7 y | -35 -28 -8 -16 -20 -35 -43 | 19 19 11 18
. 10,000 25 19 TN W 5§ 0 =25 =19 =7 =11 =15 =26 =32 15 15 10 s
5,000 12 10 5 8 0 -4 |-13 =10 -5 =5 -8 -16 -21 13 13 9 2
ATLANTA TO BIRMINGHAM 116 NoMI.
| 15,000 -36 -28 -8 -16 =-20 -35 -43 | 35 21 T 16 TR 19 19 11 8
10,000 -25 -19 -7 =11 -15 -26 =32 | 25 18 & 11 W & 0 15 15 10 14
5,000 -13 -10 -5 -5 =8 ~-17 =21 13 10 5 s 8 0 -5 w13 9 12
ATLANTA TO CHARLESTONs S.C. 225 NoMI.
15,000 33 27 1 15 18 7 1 =34 -2t -7 -15 19 -3u -yl 1@ 18 10 7
10,000 24 18 & 10 13 & -1 |-24 -19 -8 -t0 -lu -25 -31 15 10 13
5,000 11 9 & 7 -1 -5 |-12 -10 -5 -5 -7 =15 =20 13 12 9 12
3 ATUANTA TO CHARLESTON, W.VA. 315 NoMI.
15,000 20 1 s 9 10 -1 -6 |-23 =13 =5 =11 =12 -24 =32 19 19 11 a8
10,000 12 8 & 7T 7 -1 -6 |-14 -9 -5 -8 -8 -18 -23 s 15 10 14
5,000 T s 2 2 4 -4 -8 | -8 -5 <=3 -3 -4 <12 -17 15 13 9 12
ATLANTA TO CHARLOTTE 197 N.Mi.
15,000 3% 25 8 16 o7 ! | -36 -26 -8 -16 =20 =34 -43 | 19 19 11 18
10,000 28 17 7 I W & 0 |-25 -18 -8 =12 -15 -25 -31 15 15 10 14
5,000 13 10 5 7 0 -5 |-13 =10 -5 -5 -8 =16 -21 W 13 9 12
ATLANTA TO CHATTANOOGA 91 N.MI.
15,000 -12 -13 =-u =6 -8 =20 =26 8 w0 3 5 6 =5 =11 19 19 11 18
10,000 -10 -9 -2 - -6 =15 -21 8 14 2 u 5 -4 -3 15 is 10 T4
5:000 -4 -3 -2 =2 =3 =11 =15 y 3 2 2 2 -6 -10 W 13 9 12
CHEADWINDS--COMPUTEC FOR A ¥50-KT AIRSPEED.
2eA-=DENOTES ANMUAL EQUIVALENT HEADWINDS FDR INOVCATED PER CENT RELIABILITIES.
HINUS SIGNS DENOYE HEADWINDS
THE BOEING COMPANY  NO. 06-9176
TRANSPDRT DIVISION  PAGE 21
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADWINDS» STANDARD DEVIATION
IN DIRECT RETURN

FEET JAN APR JUL OLT ##A50 A75 AS8S JAN APR JUL OCT AS0 A?S AS8S JAN APR JUL oOCT
ATLANTA TO CINCINNATI 324 N.MI.
15,000 -3 - 0 -¥ -1t -8 -6 0 o -2 -1 =13 -9 19 19 n 18
10,000 -} -2 0 0 - =10 -15 -2 0 0 -1 -1 -9 -4 14 15 10 4
54000 0 0 0 0 0 -8 -12 -1 0 ° 0 0 -8 -2 Tu 13 9 12
ATLANTA TO COLUMB{A 166 N.MI.
15,000 35 27 8 16 20 8 2 | -36 -28 -8 -17 -20 -36 -uy 19 18 n 18
10,000 25 19 7 (R 15 S 0 [-26 =20 -7 -12 -1S5 =26 -32 15 15 10 1y
5,000 13 10 5 5 8 0 -4 [-13 -10 -6 -5 -8 =17 -21 13 13 9 12
ATLANTA TO COLUMBUS 73 N.Ml.
15,000 -18 -1} -3 -7 -9 =21 =28 5 8 3 6 T -3 -9 19 18 11 17
10-000 <12 -8 -5 -5 -7 -16 =21 14 6 4 Y 6 -3 -g 15 15 10 Ty
5¢000 -8 - -3 -2 -5 -13 -7 7 5 3 2 4 -4 -8 14 13 9 12
ATLANTA TO GREENSBORQ 265 NoMI.
15,000 33 23 8 15 18 6 1 -35 -25 -8 -16 -19 34 -42 19 19 n 18
10,000 23 16 7 11 T 4 0 | =24 -17 -8 =12 -3y -25 -3 I 15 10 LM
5,000 12 9 5 4 T -1 -5 (=13 -10 -5 =5 -8 -16 =20 13 12 9 12
ATLANTA TO GREENVILLE 126 N.MI.
15,000 32 22 7 1y 17 S 0 | =34 -2 -7 -15 -8 =33 -4} 19 19 n 18
10,000 22 16 14 10 13 3 - =23 -7 -7 -1y -1 -24 -30 15 15 10 11
5,000 12 9 5 4 T - =5 [-13 -9 -5 4 -7 ~16 =21 4 13 9 12
ATLANTA TO INDYANAPOLIS 376 NJ.MI1.
15,000 -7 -9 -3 .5 -5 =17 -23 3 6 3 3 3 -1 -13 19 19 1 18
10,000 -6 -6 -2 -3 -4 -13 -8 u S 2 2 3 -6 -1 " 15 10 %
"5,000 -3 -3 -2 -2 -2 =10 -4 2 2 1 | 2 -6 -0 13 13 9 12
ATLANTA TO JACKSONVILLE 241 N.MY,
15,000 15 15 2 14 9 - =6 1 -18 -16 -3 -8 <10 =22 -28 17 17 10 16
10,000 7o 10 ¥ 4 6 =3 -7 |-12 -10 -} -5 -6 <16 =2% N 14 9 13
5,000 2 3 1 2 2 -5 =9 -3 -y -2 -2 -0 -4 i3 12 9 B
ATLANTA TO KNOXVILLE 132 N.Mj.
15,000 1 3 1 4 b =7 =13 |-y -4 -2 -5 -6 =18 =25 19 19 1 18
10,000 6 3 2 3 3 -6 -1 -8 -4 =2 oy -4 -3 <9 15 15 10 1M
5,000 3 2 | 1 2 -6 -1 -4 -3 -1 -1 -2 =10 -15 14 13 9 12
ATLANFA TO LOUISVILLE 279 N.MI.
15,000 -6 -8 -3 .y -5 -16 =22 1 6 2 3 -8 -4 19 19 11 18
10,006 -5 -6 -2 -3 -4 =13 -18 3 4 1 2 2 -6 -11 iy 15 10 1Y
5,000 -3 -2 - -2 =2 -10 -1u 2 | 1 1 ) -7 =13 1y 13 9 12
ATLANTA TO MACON 7O No.Mi.
15,000 N 14 3 7 ? -2 -8 17 -16 -4 -8B =10 -22 -29 19 19 K] 18
10,000 1 9 1 5 6 -3 -8 | -12 -1 -2 -5 -7 -17 =22 15 15 10 1N
5,000 " b 2 2 3 -5 -10 -4 -y -2 -2 -3 ~11 -15 14 13 9 12
ATLANTA TO MELBOURNE 386 N.Mi.
15,000 12 12 1 y 6 -3 -7 | -15 =13 -} -5 -7 -18 =25 16 16 9 M
10,000 7 T - 2 3 -4 -9 -8 -8 o -3 -4 =13 -7 13 i3 9 12
5,000 -1 1 0 0 0 -7 -¥% o -2 o -1 o -7 -n 12 1 8 n
ATLANTA TO MEMPHIS 288 N.M1.
15,000 -3y -27 -8 ~}§ =19 -34 -y42 32 26 8 15 18 7 1 19 18 10 17
10,000 -24 -18 -8 -3} -4 =25 -3) 24 18 6 1 14 [ " 15 10 %
5,000 =12 =10 -5 -5 -8 =16 =21 12 9 S T -1 =5 T i3 9 12
ATLANTA TO MOBILE 263 N.My.
15,006 =28 =20 -~y =12 -i4 -28 =35 27 18 u 11 13 2 -3 "7 V7 10 16
10,000 =19 -1 -6 -7 -1\ -20 -26 19 i3 5 7 10 2 -3 14 | 9 13
5,000 -1} -9 -5 -4 -7 =15 =19 1 8 5 3 6 -1 -5 13 12 9 11
ATLANTA TO MONTGOMERY 128 N.MI.
15,000 =30 =21 -6 -13  -16 -30 -38 [ 29 20 5 12 5 3 -2 i8 18 10 7
10,000 -21 =-ls -8 -9 =12 -22 -~-28 | 20 1M 6 8 n 2 -3 . 15 10 Ty

5,000 =12 -9 -5 -y =T =15 =20 | 11 9 S 4 7 -1 -5 13 13 9 12

*HEADWINDS--COMPUTED FOR A
*oA-~DENOTES ANNUAL EQUIVALENT HEADW

450-xT AIRSPEED.

MINUS STIGNS OENOTE HEADWINDS.
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADWIND Se STANDARD DEVIATION

IN DIRECT RETURN

FEET JAN APR JUL DCT ssA50 A75 AB85 JAN APR JuL OCT AS0 ATS A85 JAN APR JUL OCT
ATLANTA TD NASHVILLE 186 N.MI.
15,000 =~-19 =18 -5 -10 -12 ~-24 =32 15 16 5 9 10 -1 -6 19 19 1] 18
10,000 -15 -12 -u -7 -9 =19 -24 13 1} L} ] 8 -1 -6 15 15 10 4
5,000 -8 -6 -b -3 -5 -13 ~-18 7 5 3 3 L} -4 -8 L) 13 9 12
ATLANTA TO NEW ORLEANS 369 N.MI.
15,000 -30 -21 -4 ~12 -15 =29 <~36 28 20 L} [} 1L 3 =2 17 16 10 16
10,000 =20 -15 =5 -7 =11 =21 =26 20 1) 5 7 11 2 -2 13 s 9 13
5,000 -12 -9 -5 -h -7 ~15 -9 1 8 5 L} 7 -1 -5 13 12 8 i
ATLANTA TD ORLANDO 345 N.Ml.
15, 000 11 1 I L) 6 -3 -8 -13 -12 -1 =5 -7 =-18 -24 16 16 9 15
10,000 6 7 -1 2 3 =5 -9 -8 -8 0 -3 -4 =12 -7 13 13 9 12
5,000 -1 1 0 0 0 -7 -1 0 -2 0 -1 0 -1 -1 12 n 8 1
ATLANTA TO RALEIGH 309 N.Ml.
15,000 35 26 9 16 20 8 2 -37 =27 -9 =17 =21 =35 -u3 1] 18 10 18
10,000 25 18 8 12 15 5 1 -25 ~-19 -8 -12 -15 =26 -32 14 15 10 s
5,000 13 10 5 4 8 0 -4 -4 -1D -5 -5 -8 -16 =21 13 12 9 12
ATULANTA TO ROME 56 N.MI.
15,000 -21 =19 -5 =10 -13 =25 -33 18 77 5 9 1] 0 -6 19 19 (A 18
10,000 -16 -13 -3 -7 -9 =19 =25 12 12 3 -] 8 -1 -6 15 15 10 14
5,000 -7 -6 -3 -3 -5 =13 -I7 6 S 3 3 4 -4 -8 14 13 9 12
ATLANTA 70 ST. PETERSBURG 355 N.Ml.
15,000 4 5 0 1 2 -7 =12 -6 -7 0 -2 -3 ~-13 -18 16 16 9 15
10,000 1 3 -2 0 0 -8 =12 -3 -h 2 -1 -1 -9 =14 13 13 9 12
5,000 -3 -1 -2 -1 -2 -9 -13 3 1 2 D ] -6 -9 12 11 8 i
ATLANTA TO SAVANNAH 193 N.Ml.
15,000 26 23 5 12 15 4 =2 -28 -24 -6 -12 -16 =29 -37 1] 18 10 17
10,000 19 15 4 8 11 ] -3 -20 ~-16 -. -8 -1t -2 =27 1L 15 10 13
5,000 8 14 3 3 5 -2 -6 -8 -7 -4 -4 -6 -13 -18 13 12 9 12
ATLANTA TO TALLAHASSEE 195 N.Ml.
15,000 -5 =1 =1 -2 -2 -12 -17 2 -2 0 1 o -10 -15 17 17 10 16
10,000 -3 -1 -3 -1 -2 =11 =15 2 0 3 1 ] -7 ~-12 14 14 10 13
5,000 -5 -3 -2 -1 -2 -0 -4 4 2 2 0 2 -5 -10 13 12 9 12
ATLANTA TO TAMPA 355 N.MI.
15,000 S 6 0 1 2 -6 -1l ~7 -8 0 =2 -4 =14 =19 16 16 9 15
10,000 2 3 -2 0 1 =T -1 -3 -4 2 -1 -1 -9 -14 13 13 9 12
5,000 -3 -1 -2 =1 -2 -9 -12 3 1 1 0 1 -6 -10 12 [N 8 11
ATUANTIC CITY 70 NEW YORK B0 NeMl.
15,000 21 11 8 14 13 0 -6 -25 -13 -9 =16 -15 -29 -36 22 22 13 20
10,000 13 8 6 10 9 =1 -7 -15 -10 -7 =11 -0 =21 -27 18 18 12 15
5,000 7 3 3 b 4 -4 -9 -8 -4 -4 -5 -5 -4 =19 15 15 1 13
ATUANTIC CITY TO WASHINGTON, D.C. 120 N.Mi.
15,000 -1 =29 -1IT -2% -26 -1 =50 40 27 17 23 25 12 6 21 21 12 20
10,000 =-29 =-22 ~1& -18 -20 =31 -37 29 21 13 17 19 9 b 17 17 11 15
5,000 -15 -12 -8 -9 -1l =20 =25 15 1 8 9 10 2 -3 15 14 10 13
AUGUSTA, GA. TO CHARLESTON, S.C. 101 N.M1.
15,000 31 26 14 Tu i8 6 0 -33 -27 -7 =15 -18 -33 -ui 18 18 10 17
10,000 23 18 6 9 13 3 -1 -23 =18 -6 =10 -13 -24 -30 15 15 10 iu
5,000 10 9 5 b H -1 =5 =11 -9 -5 -4 -7 =15 -20 13 12 9 12
AUGUSTA, GA. TO COLUMBIA 55 Na.Ml.
15,000 29 21 7 14 16 4 -1 -31 -22 -7 -1 -17 -3 -39 19 19 11! 18
10,000 20 15 H 10 12 3 -2 -21 =15 -7 -0 ~-13 =23 -29 15 15 10 T
5,000 1 8 L3 L 14 -1 -6 -12 -9 -5 -k -7 =15 =-20 L) 13 9 12
AUGUSTA, GA. TO JACKSONVILLE 178 N.Ml.
15,000 -1 1 -1 -1 -1 =10 =16 -2 -4 1 0 -1 =11 -7 17 17 10 16
10,000 -1 1 -2 -1 -1 -10 -1iu 0 -2 2 1 0 -8 -13 1% 14 9 13
5,000 -u -2 -2 - -2 -9 -13 3 1 1 1 2 -6 -1D 13 12 9 11

eHEADWINDS~-~COMPUTED FOR A
esA--DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER

450-KT AIRSPEED.

MINUS STGNS DENDTE MEADWINDS

CENT RELIABILITIES.

THE BDE ING COMPANY
TRANSPORT DIVISION

ND. 056-9176
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EQUIVALENT HEADWINDS ANO STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HE ADMWI ND Se STANDARD DEVIATION
IN DIRECT R ETURN
FEET JAN APR JUL OCT =eAS0 ATS5 AB8S JAN APR JUL OCT AS50 AT7S5 ABS JAN APR JUL OCT
AUGUSTA, GA. TO SAVANNAH 91 NeMIe
15,000 11 11 2 4 6 -4 =10 -4 -13 -2 -5 -8 -19 =26 18 18 10 17
10,000 8 8 1 2 4 -5 -9 -10 -9 -1 -3 -5 =15 =20 15 15 10 I
5,000 1 2 1 1 1 -6 =10 -2 -3 -1 -1 -2 =10 -4 13 12 9 12
AUGUSTA, ME. T0 BANGOR 50 NeMl.
15,000 32 20 18 24 23 9 2 -34 =21 =19 =25 -24 -39 -u7 23 22 15 22
10,000 23 12 12 16 15 y -1 =24 -1 13 -I7 -16 =28 -3 18 18 13 16
5,000 10 7 10 9 9 0 -5 -11 -8 =10 =10 -10 -19 <24 16 15 12 13
AUGUSTA, ME. TO LEWISTON 21 NeMl.
15,000 =34 =-22 -19 =25 =24 =39 -u7 i3 20 18 23 23 9 2 23 22 15 22
10,000 -24 =14 =13 =17 -16 =28 -3y 23 13 12 16 15 S -1 18 18 13 16
5,000 -11 -8 -10 =10 -10 =19 -2y " 7 9 9 9 0 -6 16 16 12 13
AUGUSTA, ME. TO ROCKLAND 33 NoMle
15,000 28 22 20 20 22 9 1 -31 -23 -20 =22 -24 -38 -U46 23 22 15 22
10,000 25 17 16 17 18 7 1 -26 -18 -16 -18 -19 -30 -37 18 18 13 16
& 5,000 14 10 10 10 1 2 -4 -15 -10 =11 =11 -11 =21 =26 16 16 12 13
AUSTIN TO DALLAS 159 NeMle
15,000 11 8 y 2 6 -4 -9 -4 =10 -i -3 -7 -18 -2y 18 16 10 16
10,000 9 7 4 2 6 -3 -7 -1 -8 -4 -3 -6 ~I5 -19 14 13 10 12
5,000 T 7 9 " T -1 -6 ~7 -8 -9 -4 -7 -15 =19 W 13 9 12
AUSTIN T0 FT. WORTH 156 NeMlo
15,000 9 6 4 2 S -5 ~10 -12 -8 -4 -3 -6 -1T1 -22 18 16 10 16
10,000 8 4 4 2 S -3 -8 -9 -7 -k -2 -6 =1u -19 1% 13 10 12
5:000 b 7 9 4 7 -1 -6 -7 -7 -9 -4 -7 =15 =19 s 13 9 12
AUSTIN TO HOUSTON 132 NoM1.
15,000 26 22 2 10 14 2 -3 -2T =22 -2 =10 -8 =27 -35 17 16 10 15
10,000 16 12 1 6 8 -1 -5 -17 =13 -1 -6 -9 -18 -23 13 13 10 12
5,000 7 3 -1 2 2 -5 -9 -8 - 0 -2 -3 -1 =15 1% 12 8 12
AUSTIN TO SAN ANGELO 158 NeMl.
15,000 =26 =21 -1 =10 -13 =27 -3 25 20 0 10 13 1 -4 17 16 10 15
10,000 =-16 =12 -1 -6 -8 =17 =22 15 1" T 6 8 -1 -5 13 13 10 12
5,000 -7 -2 2 -1 -1 =10 -1& [ 2 -3 1 1 -7 =11 14 13 9 12
AUSTIN TO SAN ANTONIO 61 NeMI.
19,000 =~24 =~19 -4 -7 -12 =24 -31 22 17 L 7 11 1 -4 17 16 10 15
10,000 =17 ~-13 -5 -5 -10 =-19 =24 17 13 5 [ 9 1 -4 13 13 10 12
5,000 ~11 -9 -8 -5 -8 -16 =20 10 9 8 5 8 0 -4 14 13 9 12
AUSTIN TO WACO 83 NeMl.
15,000 12 9 & 3 6 -k -9 -1 =10 -4 -3 -7 ~-18 -2y 18 16 1 té
10,000 10 8 u 2 6 -2 -7 =11 -9 -5 -3 -7 -15 =20 1 13 10 12
5,000 7 8 9 i T -1 -5 -8 -8 -9 -5 -8 =15 =20 14 13 9 12
BAKERSFIELO 7O FRESNO 86 N.Ml.
15,000 =~-1& =10 0 -i -6 -19 =26 13 9 0 3 5 -6 =12 22 19 I 17
10,000 =10 -9 1 -3 -4 =14 =19 9 8 -2 2 i -5 -10 16 14 9 13
5,000 -4 -u -2 -4 -4 =10 =13 3 [ 2 u 3 -3 -6 11 9 7 Q9
BAKERSFIELO TO LOS ANGELES 96 NoeMl.
15,000 12 8 -1 2 u -7 =12 -13 -9 1 -3 -5 =17 -2 21 18 n 16
10,000 8 8 -2 2 3 -5 =10 -9 -9 2 -2 -4 =-13 ~-18 16 14 9 12
5,000 4 5 1 3 3 -3 -6 -5 -5 -1 -3 -3 -9 =13 11 9 7 9
BAXERSFIELO TO VISALIA 56 NJMI.
19,000 =-13 -9 0 -3 -5 =18 <25 11 7 -1 3 4 -7 -13 22 19 11 17
10,000 -9 -8 2 -2 -4 =13 =19 8 7 -2 2 3 -6 -1¢C 16 4 9 13
9,000 -4 -4 -2 -u -3 -9 =13 3 L3 2 L 3 -3 -6 11 9 7 9
BALTIMORE TD 80STON 321 N.MI.
15,000 L1 22 15 21 22 10 3 -371 23 -16 =-23 -23 =31 -a5 21 20 13 19
10,000 24 16 n 16 16 [ 1 -25 =18 =12 -1I7 -17 -28 -3 17 17 11 15
5,000 i2 8 4 8 9 0 - -13 -9 -7 -9 -9 -18 =23 [k 14 10 12
eHEADWINDS—=-COMPUTED FOR A M&50-xT AIRSPEED.
oo A-~DENOTES ANNUAL EQUIVALENT HEADWINOS FOR INOICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDS.
THE BOEING COMPANY NO. D6-92176
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EQUIVALENT HEAOWINDS AND STANDARC DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEADMWINDSe STANDARD DEVIAT ION
IN DIRECT RETURN
FEET | JAN APR JUL OCT #eASO A75 AB5 |JAN APR JUL OCT AS0 A7S A8S | JAN APR JuUL OCT
BALTIMORE TO BUFFALO 245 N.M1.
15,000 -17 -15 -8 -7 -11 =24 =31 12 13 14 5 9 -3 -10 27 2y 13 20
10,000 -13 -12 -8 -7 =10 -20 -26 10 10 7 6 8 -1 -7 16 17 12 15
5,000 -7 -7 -5 -4 -5 -4 -19 6 6 s 3 5 -4 -8 W 1s 10 12
BALTIMORE TO CHARLOTTE 313 NoMI.
15,000 -31 -19 -9 =17 -18 -3) -39 28 17 9 16 16 5 -1 19 19 ¥ 18
10,000 -20 -1 =7 =12 =13 -23 =28 18 13 TN 12 2 -3 15 16 10 14
5,000 -10 -7 -& =S -6 ~-15 =19 | 10 7 u 6 =2 -4 w13 9 12
BALTIMORE TQ DETROIT . 355 N.Ml.
15,000 -37 -27 -16 -20 -24 ~-37 -45 |°35 25 16 18 2 10 4 20 20 12 19
10,000 -26 =20 =14 =17 =19 =-29 -35 25 19 1w 16 18 8 3 16 16 11 Ik
5,000 -14% =-11 -8 -9 =10 -19 =23 13 N 8 8 10 2 -3 (TS I 9 12
BALTIMORE TO HARRISBURG o4 NeMl.
15,000 -6 =9 -3 0 -4 =17 =24 1 3 2 - 1 -1 -18 22 22 13 20
10,000 -5 -6 -4 =2 -4 -15 -20 3 5 3 1 3 -7 -13 17 18 12 15
5,000 -3 -4 =2 =2 -3 - -8 2 3 2 1 2 -7 -2 15 15 10 13
BALTIMORE TO LANCASTER _ 59 N.M1.
15,000 12 4 5 10 T -5 =12 |-1T =T -6 =12 =10 =23 =30 22 22 13 20
10,000 7 3 2 6 5 -6 -1 |-10 -5 -3 -7 -6 =17 -23 1718 12 1S
5,000 i 1 1 3 2 -6 -1 -5 -2 -2 -3 -3 -12 -i7 15 15 10 13
BALTIMORE TO MONTREAL 399 N.M1.
15,000 14 5 5 10 8 -4 -10 | -18 -8 -7 -12 =11 =23 -30 2y 20 13 19
10,000 8 3 3 6 5 -5 -10 [-11 -5 -4 -8 -6 =16 =22 16 16 1 1
54000 i 1 2 M 3 -6 -10 -5 -2 -3 -4 -3 -12 -16 % w10 )2
BALTIMORE TO NEW YORK 159 N.M1.
15,000 36 23 15 22 23 10 -38 =25 -16 =23 -24 =39 -u7 27 21 13 20
10,000 25 18 12 16 17 7 1 | =26 -19 =12 -1 -18 =29 -35 1717 12 s
5,000 13 9 7 8 9 0o - -4 -10 -7 -8 -9 -18 -23 15 15 10 13
BALTIMORE TO NORFOLK 138 N.MI.
15,000 [ 5 2 -2 2 -0 -17 -6 -8 -3 0 -4 -16 =23 21 20 12 19
10,000 3 4 2 0 2 -1 -13 -6 -5 =3 -] -4 -4 =19 1717 1% s
5,000 2 3 1 1 2 -1 -1 -3 -3 -2 - -2 =11 -15 10 13
BALTIMORE TO PHILAOELPHIA 79 N.MI.
15,000 36 23 1S 22 22 10 -38 -25 -16 -23 -24 =39 -u7 22 21 13 20
10,000 25 18 11 16 1”7 6 1 | -26 -19 =12 -17  -18 =29 -35 1T 18 12 s
5,000 13 9 7 8 9 0o - -1 -10 -7 -8 -9 -18 -2u 15 15 10 13
BALTIMORE TO P1TTSBURGH 182 N.M1.
15,000 -39 =29 =17 =21 =25 -40 ~-uB 3T 21 16 19 26 1 5 21 21 12 20
10,000 ~28 =22 -14 =-18 =20 =31 =37 21 21 w7 19 9 4 16 17 12 s
5,000 =15 =12 -8 =9 =11 =-19 =-24 w2 8 9 10 2 -3 W 1w 100 312
BALTIMORE TO PROVIDENCE 284 N.M1.
15,000 36 23 16 22 23 1 | -38 -25 -17 -23 -2u =38 -ué6 2y 21 12 19
10,000 25 18 12 16 17 7 2 | -26 -19 =13 -I17T  -18 -29 -3% 1ITo7 N s
5,000 13 9 7 8 9 1 -4 | -14 =10 -8 -9 -10 -18 -23 W 1% 10 2
BALTIMORE TO RICHMONO 105 N.M1.
15,000 -17 -8 =5 =11 =10 =-23 -30 13 5 5 10 T -4 =N 20 21 12 19
10,000 -10 -6 -3 =7 -6 -17 -22 8 4 3 6 5 -5 ~10 17 17 11 s
5,000 -5 -3 =2 -3 -3 12 -6 i 2 2 2 2 -6 -1 15 14 10 13
BALTIMORE TO ROCHESTER, N.Y. 241 NoMY.
15,000 -8 =-10 -5 =2 -6 =18 =25 3 7 4 0 b -9 -16 21 21 13 20
10,000 -7 -B =5 -4 -6 =16 =21 4 6 5 2 =6 =11 1717 12 s
5,000 -4 =5 =3 =2 -3 =12 -6 3 u 3 1 3 -6 -1 s 1w 10 12
BALTIMORE O SYRACUSE 238 N.M1.
15,000 I 1 5 2 =10 -17 e S S / -5 -17 -2u 2y 21 13 20
10,000 2 -1 = 2 0 -10 -15 -4 0 0 -4 -2 -12 -18 1717 12 s
5,000 1 0 1 0 -8 -13 -2 0 0 -2 -1 -9 - s 1w 10 12
*HEADW INOS-~COMPUTED FOR A  450-KT AIRSPEED.
soh~-DENOTES ANNUAL EUUIVALENT HEAOWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS OENOTE HEAOWINOS:
THE BOE ING COMPANY NO. D6-91T78
TRANSPGRT DIVISION PAGE 3
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EQUIVALENT HEAOWINDS AND STANOARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR RDUTES

HE IGHT EQUIVALENT HEAOWTINGOSe STANOARD OEVIATION
IN DIRECTY i RETURN

FEET JAN APR JUL OCT #eAS50 A7S AS8S JAN APR Jut oOCT ASO ATS A8S JAN APR JUL 0OCY
BALTIMDRE TO WASHINGTON, 0.C. 26 NoMI.
15,000 -32 -19 -12 -19 =19 =33 =42 29 17 It 18 17 5 -2 22 21 13 20
10,000 -21 -4 -9 -4 -1 =25 -3 19 13 8 13 13 2 -3 17 18 12 15
5,000 -1 -7 -5 -6 -7 =16 =21 10 7 5 6 7 -2 -1 15 15 10 13
BALTIMORE TO WILMINGTON, OEL. S8 N.Ml.
15,000 36 23 15 22 23 10 3 -38 =25 -16 -23 -24 -39 ~u7 22 21 13 20
10,000 25 18 12 16 17 7 1 =27 ~-19 ~12 =17 -18 =29 -35 17 18 12 15
5,000 13 9 7 8 9 0 - -1 -10 -7 -8 -9 ~19 =24 15 15 10 13
BANGOR TO 80STON 174 NoMlo
15,000 -27 -15 =13 =19 -18 -32 -39 24 13 1 17 16 3 -4 22 22 14 21
10,000 -17 -9 -8 -12 -1 =22 -28 15 8 7 " 10 -1 -6 18 18 12 15
5,000 -7 -5 -7 -7 -6 -15 =20 6 4 6 6 -4 -9 15 15 n 13
BANGOR TO HOULTON 90 N.MI.
15,000 20 1" 10 15 14 0 -7 =23 -13 -1 -7 -16 -30 -38 23 22 15 21
10,000 13 5 5 9 8 -3 -9 =15 -1 -6 -10 -9 =20 =26 18 18 13 16
5,000 5 3 6 6 5 -5 =10 -6 -4 -6 -6 -6 =15 =20 16 15 12 13
BANGOR TO PORTLANO, ME. ) % N.MI.
15,000 -30 -18 -148 =22 -21 ~-35 -u3 28 16 15 20 19 6 -1 23 22 15 21
10,000 -20 -11 -10 -iu -4 =25 -31 19 10 9 13 12 2 -4 18 18 12 16
54000 -9 -6 -8 -8 -8 -17 =22 8 6 8 8 7 -2 -7 16 15 12 13
BANGOR TO PRESQUE ISLE 117 N.M].
15,000 13 6 5 10 8 -5 =12 -17 -8 -7 =12 -10 -24 -32 23 22 15 21
10,000 7 2 2 S 4 -7 =13 -9 -3 -3 =6 -5 =16 =22 18 17 i3 16
5¢000 1 1 3 3 2 -7 =12 -2 -2 -4 -4 -3 =12 -7 16 15 12 13
BATOY ROUGE TO LAFAYETTE U8 N.MI.
15,000 ~30 -23 -4 -1 -16 -29 -37 29 22 3 n 15 3 -2 17 17 1 16
10,000 ~-20 -15 -h -6 =11 =21 =26 20 15 4 6 10 1 -4 14 1 10 13
5,000 -MN1 -8 -5 =4 -1 -15 =20 n 8 4 4 7 -1 -6 4 13 9 12
BATON ROUGE TO LAKE CHARLES 106 N.MJ.
15,000 -31 -2u -4 =12 -16 -30 -38 30 24 4 n 16 4 -1 17 17 10 16
10,000 -21 -15 -3 -7 -1 -2 =27 20 15 3 7 10 1 -3 4 4 10 13
5,000 -1 -8 -4 -4 -6 =15 -19 10 7 4 4 6 -2 -6 13 13 9 12
BATON ROUGE TO NEW ORLEANS 57T NeMi.
15,000 21 19 4 10 12 2 -4 -23 -20 -4 =10 -13 =25 -32 17 17 1 16
10,000 14 10 0 6 7 -2 -7 =15 -N 0 -7 -8 -17 -23 14 14 10 13
5,000 5 3 0 3 3 ~5 -9 -5 -4 -1 -3 -3 -1 =15 13 13 9 12
BEAUMONT TO HOUSTON 68 N.Ml.
15,000 -30 -2u -4 -1 -16 -29 -36 29 23 4 10 15 4 -2 17 16 10 16
10,000 -20 -15 -3 -6 -10 -20 -26 19 15 3 6 10 1 -3 |11 13 10 13
5,000 -1 -8 -l -4 -6 -14 =19 10 7 4 4 6 -2 -6 | 12 9 12
BEAUMONT T0 LAKE CHARLES 4T N.MI.
15,000 29 23 4 10 15 3 -2 -30 -23 -4 -1 =16 =29 -37 17 16 11 16
10,000 20 15 3 6 10 1 -3 -20 -15 -4 -6 -1 -21 =26 4 4 10 13
5,000 11 8 5 L} 6 -1 -6 -1 -8 -5 -5 -7 -15 =20 14 13 9 12
BEAUMONTY TO SHREVEPORT 150 N.MI.
15,000 6 2 1 0 2 -8 -13 -8 -4 -1 -1 -3 -1 -9 17 17 10 16
10,000 5 4 4 0 3 -5 -10 -6 -5 -4 -1 -4 ~-12 =17 14 13 10 13
5,000 5 5 [ 2 5 -3 -8 -6 -6 -6 -2 -5 =13 -7 13 13 9 12
BIG SPRINGS TO MIOLANO 38 N.MI.
15,000 -28 -23 -5 -1 -15 -28 ~36 27 22 S 10 15 3 -2 19 17 1 16
10,000 -19 -15 -5 -7 -1 =20 =25 18 4 5 4 10 2 -3 s 13 10 12
5,000 -9 -1 -6 -4 -6 -14 =18 8 7 6 3 6 =2 -6 13 13 9 "
BILLINGS TO BISMARK 328 N.MI.
15,000 2% 15 18 21 20 9 3 -25 =~16 -19 -22 -20 -31 -37 17 17 13 16
10,000 18 10 12 1s 13 S 1 -18 -10 -12 -4 -4 =22 -2 13 12 10 12

5,000 13 S 5 8 7 -1 -5 ~13 -5 -5 -8 -8 =16 =20 12 12 10 12

eHEADMINDS~--COMPUTED FOR A

4S0-KT AIRSPEED.

®*eA--DENOTES ANNUAL EQUIVALENT HEADWINOS FOR INOICATEO PER CENT RELIABILITVIES.
MINUS SIGNS OENOTE HEAOWINDS.
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAY CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEADMWTIND S STANDARD DEVIATION
IN DIRECT RETURN

FEET JAN APR JUL OLT #eA50 AT7S5 AS85S JAN APR JUL DCT AS0 ATS AB8S JAN APR JUL O0OCT
BILLINGS 77 BOZEMAN 109 N.MI.
15,000 -6 -6 -3¥7 -20 -20 -3y -37 25 5 V7 19 19 8 2 18 17 13 17
10,000 -19 -1} =9 45 -3 -22 -26 19 11 9 15 13 5 1 13 12 10 (R}
5,000 -14 -6 -5 -6 -7 =15 -19 13 [ 5 [ 7 0 -4 12 1B ] 9 (R}
BILLINGS TO CASPER 194 N.MI.
15,000 18 10 5 12 1 0 -6 -19 =11 -6 -13 -12 =23 -30 18 7 13 17
10,000 1] 7 3 9 8 0 -4 L -8 ~h -9 -8 =17 =21 13 12 10 12
5,000 0 2 0 1 ] -6 -10 0 -2 0 -1 -1 -8 -12 [ B ] 1 9 "
BILLINGS TO GREAT FALLS 154 N.MI.
15,000 -26 -14 =32 -18 -17 -29 -35 25 13 1 18 16 5 0 18 17 13 16
10,000 =19 =10 -7 -4 -12 =21 =25 19 10 7 1) 12 4 0 13 12 10 LR )
54000 -7 -i -3 -i4 -4 -12 -6 [ L 3 L} 4 -3 -7 12 1" 10 1
BILLINGS TO SHERIOAN 90 N.MI.
15,000 24 11 1 18 16 ) -1 =25 -15 -~-¥12 -9 ~17 -29 -3¢ 18 18 13 17
10,000 19 10 7 13 12 3 -1 -19 -10 =T =4 -12 =21 =26 13 12 10 12
54000 4 ] 3 L} 5 -3 -7 -8B -5 -3 -5 -5 -13 -7 12 11 10 "
BINGHAMPTON TO PIYTSBURGH 217 N.MI.
15,000 -38 =23 -17 -24 -24 -39 -u7 34 21 16 23 23 10 4 21 23 13 20
10,000 -27 -17 -13 -18 -i8 -29 -35 26 16 12 7 17 7 2 17 17 12 15
5,000 -14 -9 -7 -9 -10 =19 =24 4 9 7 9 9 1 -4 T4 15 10 12
BINGHAMPTON TO SCRANTON 45 N.MI.
15,000 4 7 4 1 [ -9 -16 -8 -10 -6 -3 -7 <20 -27 22 22 (1] 21
10,000 5 [ 5 3 5 -6 -12 -B -8 -6 -4 -6 -I1 -23 18 18 12 16
5,000 3 4 3 2 3 -6 =11 -4 -5 -3 -2 -4 -13 -~18 15 15 [ B ] 13
BINGHAMPTON TO SYRACUSE S5k N.M[.
15,000 -4 -7 -4 -1 -4 =17 =24 -1 4 3 -1 1 -12 -19 22 22 h 21
10,000 -h ~6 -4 -2 -4 -15 =21 2 4 4 1 3 -8 -4 18 18 12 16
5,000 -3 -4 -2 =1 -2 =11 -1 2 3 2 0 2 -7 =12 15 15 11 13
BIRMINGHAM TO CHARLOTTE 304 N.MI.
15,000 36 26 8 16 20 8 2 -31 -27 -8 =17 =20 -35 -hLu 18 18 10 17
10,000 26 18 7 1 15 5 1 ~-26 =19 -8B -12 -15 -26 -32 14 15 10 1
5,000 13 i0 5 iy 8 0 -4 -4 =11 -6 -5 -8 -17 -2 13 12 9 12
BIRMINGHAM TO CHATTANOOGA 117 N.MI.
15,000 27 17 5 11 n 2 -4 -29 -19 -6 =12 -15 =29 -37 19 19 1 18
10,000 19 12 [ 8 11 1 -4 -20 -13 -6 -9 -1 =22 =27 15 15 10 14
5,000 10 8 4 3 -] -2 -6 -1l -8 -4 -3 -6 -15 =20 14 13 9 12
BIRMINGHAM TO GREENSBORO 368 N.Ml.
15,000 36 25 8 16 20 8 2 -3r -27 -9 =17 ~20 =35 -u3 18 18 10 17
10,000 25 18 8 12 15 5 1 -26 -19 -8B -12 ~-15 =26 =32 4 15 1o 4
5,000 13 10 5 5 8 0 -4 -4 =10 =5 -5 -8 =-16 -21 13 12 9 12
BIRMINGHAM TO HUNTSVILLE 6B N.M1.
15,000 9 2 1 2 3 -8 -1 =12 -5 -1 -4 -5 =~16 -23 19 19 11 18
10,000 5 2 2 2 3 -6 =11 -7 -3 -3 -2 -4 =13 -18 15 15 10 14
5:000 4 3 2 1 2 -6 -1l -5 -3 -2 -1 -3 -1t -15 1] 14 9 12
BIRMINGHAM TO JACKSON 190 N.Ml.
15,000 -34 -24 -6 -1 -18 =33 -4l 33 23 5 14 17 5 -1 18 18 10 17
106,000 -24 =17 -6 -9 -13 -24 -30 23 16 6 9 13 3 -1 14 14 10 4
5,000 -13 -10 -5 -4 -8 -16 =21 12 10 5 4 7 -1 -5 14 13 9 12
BIRMINGHAM TO KNOXVILLE 192 N.M1.
15,000 30 19 [ 13 15 4 -2 -32 =21 -6 -4 -16 =31 -39 19 19 1 18
10,000 20 i 6 9 12 2 -3 =22 -15 -6 =10 -2 ~23 -28 14 5 10 14

5,000 b 8 L} 3 [ -2 -6 -12 -9 -5 -4 -7 =15 -20 14 13 9 12
BIRMINGHAM TO MEMPHIS 184 N.MIL.
15,000 -30 -2u -7 =15 -7 -31 -39 28 23 4 14 16 5 bl 19 19 11 18
10,000 -21 -7 -5 =10 -3 -23 -29 20 16 5 10 I2 2 -2 fu 15 10 1a

5,000 -~-11 -B -4 -k -7 =-15 =20 10 8 4 4 [ -2 -6 14 1y 9 12

*HEADWINDS~-LOMPUTED FOR A

850-XT AIRSPEED.

se2A~~DENOTES ANNUAL EQUIVALENY HEAOWINDS FOR INOICATEO PER CENY RELIABILITIES.
MINUS SIGNS OENOTE HEADWINOS.

THE BOEING COMPANY
TRANSPORT DIVISION

NO. De&~9il6
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EQUIVALENT HEADWINDS ANO STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADMWIND Se STANDARD DEVIATION
IN DIRECT RETURN
FEET | JAN APR JUL OCT #sA50 ATS ABS JJAN APR JUL OCT  AS0 A75 AB5 [ JAN APR JUL OCT
BIRMINGHAM TO MERIDIAN 100 N.MI.
15,000 -36 -27 ~T =16 =20 =35 -u3 35 26 T 15 19 6 1 19 19 n 18
10,000 -25 -18 -6 -11 =14 =25 =31 25 18 6 10 W 4 - M 15 10 |1
5,000 -13 -10 -5 -5 -8 -11 =22 1310 5 u 8 -1 =5 " 1 9 12
BIRMINGHAM TO MOBILE 189 N.MI.
15,000 -19 -11 -2 -7 -8 -20 -27 16 9 2 6 T -3 -8 18 17 10 17
10,000 -13 -8 -5 -y -7 =16 =21 12 4 5 3 6 =2 -7 "W " 10 13
5,000 -9 -7 -4 =2 -5 -13 -18 8 6 u 2 s -3 -7 13 13 9 12
BIRMINGHAM TO MONTGOMERY 78 N.MI.
15,000 1 5 2 2 -8 -1y -4 -7 =2 -3 -4 =15 =21 19 18 (B} 17
10,000 1 3 -2 2 1 -8 -13 -3 -4 1 =2 -2 =11 -6 " 15 10 4
5,000 -1 -1 -} 1 -1 -9 -13 1 0 1 -1 0 -8 -12 " 13 9 12
BIRMINGHAM TO MUSCLE SHOALS 83 N.MI.
15,000 -15 =-15 -4 -8 -10 =-22 =29 12 13 4 4 8 -3 -8 19 19 " 18
10,000 =11 -10 -2 -6 -7 -17 =22 10 9 2 5 6 -3 -8 15 15 10 "
5,000 -5 -4 -2 -3 -3 -12 -1 4 3 2 2 3 -5 -0 s W 9 12
BIRMINGHAM TO NEW ORLEANS 279 NeMleo
15,000 -26 =17 -3 =10 =12 =-25 =32 24 15 2 9 n 0 -5 LI AN N { 10 16
10,000 =17 =12 -5 -6 =-10 =19 =-2u 14 n 5 5 9 0 -u W W 9 13
5,000 -11 -8 -5 -3 -6 -1 =19 10 8 4 3 6 =2 -b 1312 9 n
BIRMINGHAM TO PENSACOLA 187 N.Mi.
15,000 -10 -u 0o -3 -4 ~-15 =21 7 2 0 2 2 -8 -13 18 "7 10 16
10,006 -7 -4 -4 -2 -4 =12 -7 5 3 u 1 3 -5 -10 TS " 10 13
5,000 -6 -4 =3 -1 -4 =11 =16 5 4 3 1 3 -5 -9 13 13 9 12
B1SBEE TO €L PASO 166 NoMI.
15,000 25 21 3 9 13 2 -3 | -26 -22 -3 -10 -l4 -26 ~-3u 18 16 10 15
10,000 15 13 3 5 8 1 -3 |-15 -13 -3 -¢ -9 =17 =~22 13 1N 9 n
5,000 0 1 0 -u -1 -6 -9 -1 -1 0 N 1 -5 -8 10 6 9
BISBEE TO TUCSON . 79 N.Ml.
15,000 =21 =17 1 -7  -10 -22 -30 20 17 -2 6 9 -2 -7 19 16 10 15
10,000 -12 -10 1 -3 -5 -1y =19 12 10 -4 2 s -3 -7 " " 9 "
5,000 4 3 3 5 v -1 -u -4 -3 -3 -5 -4 -9 -12 9 8 5 8
BISMARK TO FARGO 162 N.MI.
15,000 26 17T 20 23 21 10 4 | =27 =18 -20 -24 -22 -34 -0 18 18 13 18
10,000 20 10 u 15 15 6 0 | ~20 =11 =-1% =16 =15 =25 -30 Tu 14 12 %
5,000 10 u 5 9 T -2 -1 | -1l -4 -6 =9 -8 -1T -22 1" "W 12 14
BISMARK TO JAMESTOWN 85 N.MI.
15,000 26 16 20 23 21 9 3 | =27 -17 -20 =24 =22 =33 -40 t8 18 13 18
10,000 19 10 1N 4 14 5 0 | -20 -%0 -1w -15 =15 -2 =29 LS. " 12 1M
5,000 10 u 5 8 T -3 -8 |-10 -4 =5 =9 -7 =17 =22 14 T 13 15
BISMARK TO MINNEAPOL1S 335 N.MI.
15,000 28 19 19 2u 22 1M 5 | -29 -20 -20 -25 -23 -35 -ul 18 18 13 17
10,000 22 13 14 16 16 7 2 | -23 -13 -15 -1T 17 =-26 -31 1" o 12 14
5,000 12 5 5 10 B -1 =5 |-13 -6 -6 =11 -9 -18 -22 13 1 12 "W
BOISE TO PENDLETON * . 169 N.MI.
15,000 =22 =12 -9 -15 -l4 -26 -33 20 n 8 14 12 1 -5 20 19 13 18
10,000 ~-in -7 -4 -9 -8 =171 =22 15 4 y 8 8 -1 -5 14 13 10 13
5,000 0 -3 -u 0 -2 -8 - -1 2 u 0 2 -5 -9 " 10 7 10
BOISE TO PORTLANO, ORE. 298 N.MI.
15,000 -26 =-16 =-13 =20 -18 =-30 -37 25 15 13 19 17 6 - 20 19 13 18
10,000 -17 ~11 -7 -11 =11 -20 -25 16 10 7 " 1 2 =2 w13 0 13
5,000 -3 -8 -3 -2 -3 -9 -2 2 u 3 2 3 -3 -7 " 4 9
BOISE TO RENO 291 N.Mi.
15,000 -0 -8 =-12 -9 =10 =21 =27 8 7 n 8 9 =~3 -9 20 18 12 18
10,000 ~7 -5 -7 -6 -6 -14 =19 6 5 7 5 6 -2 -7 " 13 9 13
5,000 -6 -5 1 -5 -3 ~10 ~13 6 s -1 5 3 -3 -4 10 9 4 9
eHEADWINDS--COMPUTED FOR A u450-XT AIRSPEED.
eoA--~DENOTES ANNUAL EQUIVALENT HEAOWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINOS.
THE BOEING COMPANY NO. D6-9176
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l EQUIVALENT HEAOWINOS ANO STANOARO OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE TGHT E QUIVALENT HEAOMWINDSe STANDARD DEVIATION
IN GTRECT RETURN

l FEET | JAN APR JUL OCT <sAS0 A75 A85 |JAN APR JUL OCT  A50 A75 AB5 | JAN APR JuL oOCT
BOISE TO SALT LAKE CITY . 252 N.MI.
15,000 20 12 8 13 13 2 -4 |-21 =13 =9 <lu =14 =25 =32 19 17 12 a1
10,000 13 8 &% 8 8 0 -% |- -8 -4 -9 -8 =17 =2i 13 12 9 12
] 5,000 -3 0 -1 =2 -1 =7 =10 3 o0 0 1 - -7 9 8 6 8
BOISE TO SEATTLE 346 N.MI.
15,000 -23 -13 —-10 =16 -15 =27 =-3& | 21 12 9 15 W 2 -4 | 19 19 13 18
10,000 -1% -8 -5 =10 -9 -18 -23 | 13 8 S 9 8 0 -4 W 13 10 13
} 5,000 -1 -3 -4 0 -2 -8B -12 o 3 u» 0 2 -4 -8 | Wt 9 1T 0
BOSTON TO BUFFALO 343 NoMI.
15,000 -39 -27 -21 -25 -27 -41 -48 | 38 26 21 28 26 1 7 | 21 20 13 19
10,000 -29 -20 -16 -19 =21 =31 =37 | 29 20 16 19 20 10 S 16 17 1 s
5,000 -16 =12 -10 =11 =12 =21 -2 15 1 10 10 12 3 -2 P T T R T
BOSTON TO BURLINGTON 157 NoMI.
15,000 -20 =17 -i& =13 =16 -29 =36 W 15 13 N 1w 1 -6 | 22 22 w21
10,000 -18 -l4 =12 =11 -l4 =24 =30 16 13 11 10 12 2 -u 18 18 12 16
5,000 -11 -8 -7 -7 -8 -17 =22 1o 8 1 6 7 -2 -6 15 15 11 13
BOSTON TO CONCORO 55 NoMI.
15,000 -13 ~13 =10 -8 =11 =24 =31 8 11 8 6 8 -5 -12 | 23 22 i 21
10,000 -13 =11 =9 -7 =10 =21 =27 mn 1w 8 6 8 -2 -8 18 18 12 16
5,000 -8 -7 -5 =5 -6 =15 =21 7 6 & 5 -4 -9 16 15 11 13
BOSTON TO FITCHBURG ' 35 N.MI.
15,000 -36 -27 -21 -23 -26 -40 -u8 | 3% 26 20 22 25 11 & | 23 22 w21
10,000 -28 -21 -16 -18 =20 -32 -38 | 27 20 16 11 20 9 3 18 18 12 16
5.000 -15 =12 -10 -11 =-12 =22 =27 | 15 1 10 10 " 2 -3 | 16 15 11 3
BOSTON TO HARTFORO 83 N.MI.
15,000 -38 -25 -19 -2 26 -u0 -u8 | 36 24 18 23 2 11 & | 22 22 1% 21
10,000 -27 -19 ~-1u -18 =19 -30 -36 | 26 18 13 17 8 1T 2 18 18 12 16
5:000 -1k =10 =9 =10 =11 =20 -25 13 9 9 9 10 1 -4 15 15 11 13
BOSTON TO HYANNIS 53 N.MI.
15,000 16 16 12 11 4 | -6 |-20 =19 -13 -13 =18 -29 =37 | 23 22 i 21
10,000 17 1w 119 12 2 -4 |-19 =15 =11 =10 =13 =25 =3I 18 18 12 16
5,000 10 9 6 6 8 -2 -7 |-1n - -t -7 -8 -18 -23 16 15 1 13
- BOSTON TO LEBANON 95 NoMI.
15,000 -20 -18 ~-1& =13 -16 -29 =37 | 17 16 13 1 1y 1 =6 | 23 22 w21
10,000 -19 =l =12 =11  =-iu =25 =31 17 13 1 10 13 2 - 18 18 12 16
5.000 -11 -9 -7 -7 -8 =-18 -23 0 8 T 6 8 -2 -7 16 15 11 13
BOSTON TO LEWISTON B 111 NoMI.
15,000 16 7 6 11 f0 -3 =11 | -20 -10 -8 -13 =12 -26 -3 | 23 22 W 21
10,000 8 3 3 7T § -5 -11 |-11 -5 -4 -8 -1 -1 =23 18 18 12 16
5,000 3 1 3 3 3 -5 -12 | -4 -2 -4 -4 -3 -13 -18 | 16 15 11 13
BOSTON TO MANCHESTER 39 N.MI.
15,000 -16 -15 -11 =10 =13 -26 =3u 12 13 10 8 N -3 -10 | 23 22 w21
10,000 -15 ~13 -10 =9 =11 =-22 =28 | 13 N 9 8 10 -1 =6 18 18 12 16
5000 -9 -8 -6 -6 -1 ~-l& =22 8 1 5 5 6 -3 -8 16 15 12 13
BOSTON TO MONTREAL 221 N.MI.
15,000 -18 -16 ~-13 -12 -1u =27 =35 W 13 12 10 12 =1 -8 | 22 21 1 20
10,000 -16 =13 -11 =11 =12 =23 =29 s 12 10 9 N 1 -5 | 17 a1 12 s
5.000 -10 -8 -7 -6 =T =-1T =22 9 1T & 5 7 -2 -7 15 15 11 13
BOSTON TO NEW BEOFORO 42 NeMI.
15,000 -7 0 0 =4 -2 =16 =23 2 -3 -2 2 0 =13 -20 | 23 22 s 21
10,000 0 2 v -2 0 =10 -16 | -2 =3 -2 0 -2 -13 -19 8 18 12 16
5,000 1 2 o0 o 1 -8 -13 | =2 -3 -1 -1 -2 =11 =18 16 15 11 13
BOSTON TO NEW YORK 163 N.M].
15,000 -35 -22 -16 -22 =23 =37 -85 | 33 21 15 21 21 9 2 | 22 2v 13 20
10,000 -24 -16 -12 -16 —16 =27 =3 | 22 15 11 15 15 5 0 1718 12 15
5,000 -12 -8 -8 -8 -9 -18 =23 1 8 7 8 8 0 -5 15 15 11 13

sHEADWINOS—-COMPUTEQ FOR A 450-XT AIRSPEED.
ssA--DENOTES ANNUAL EQUIVALENT HEADWINOS FOR INDICATEQ PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINOS. .
THE BCEING COMPANY NO. Do6-9176
TRANSPORT OIVISION PAGE a5




EQUIVALENT HEADWINDS ANO STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADMWI NDSe STANDARD DEVIATION
IN DIRECT RETURN
FEET JAN APR JUL OCT esA50 ATS A85 JAN APR JuUL oOCT AS50 A75 A8s JAN APR JUL o0OCY
BOSTON TO PHILADELPHIA 242 NeMI.
15,000 -36 -23 -16 -22 -23 -37 -u5 34 21 15 21 22 9 3 21 21 13 20
10,000 =25 -17 <12 =16 =17 -28 =34 23 16 n 16 16 6 0 7 17 12 15
5,000 -13 -9 -8 -9 -9 -18 -23 12 8 7 8 9 0 -5 15 15 10 13
BOSTON TO PORTLAND, ME. 83 NeMI.
15,000 18 8 7 12 n -2 ~10 =21 - -8 -1y -13 <27 -35 23 22 14 21
10,000 9 4 4 7 6 =& -0 -12 -6 -5 -9 -8 -18 <25 18 18 12 16
5,000 4 2 1 1) 3 -6 =11 -5 -3 -k - -4 -13 -8 16 15 1 13
BOSTON TO PROVIDENCE 43 N.MI.
15,000 =25 -14 =10 =16 -15 -29 -37 21 n 9 T4 13 0 -7 23 22 11 21
10,000 =15 -9 -7 =M =10 =21 =27 12 7 [} 9 8 -2 -8 18 18 12 16
5,000 -7 -4 -5 -5 -5 -4 =20 -] 3 4 5 4 -5 =10 16 15 n 13
BOSTON TO SYRACUSE 230 N. M1,
15,000 =38 -27 -21 -24% -27 -1 -u8 36 26 21 23 26 13 ] 22 21 14 20
'0,000 =-29 -20 -16 -19 =21 -32 -38 28 20 16 18 20 10 4 17 17 12 15
5,000 <16 =~12 -i0 -11 -12 =21 <26 15 11 10 10 12 3 -2 15 15 1M 13
BOSTON TO WASHINGTON, 0.C. 346 N Ml.
15,000 -36 -23 -16 -22 =23 -37 -u5 3y 21 15 21 22 10 3 21 20 12 19
16,000 =25 -17 -12 =16 -17 =271 -33 23 16 M 15 16 6 1 16 17 1" K
5,000 -13 -9 -7 -8 -9 -18 =22 12 8 7 8 8 ] -4 111 4 10 12
BOSTON TO WORCESTER 39 NeMI.
15,000 =40 -28 =21 <26 -28 -2 =50 38 27 21 25 27 13 6 23 22 1y 21
10,000 =30 -21 -16 =19 =21 -32 -39 29 20 16 19 20 9 1) 18 18 12 16
5,000 =16 =12 -11 -1 -12 =22 -27 15 11 10 n (B ] 2 -3 16 15 n 13
BOWLING GREEN TO LOUISVILLE 80 N.MI.
15,000 17 9 5 8 9 -3 -9 =21 -1 -6 -9 =11 =24 -3) 20 20 12 20
10,000 12 7 1 6 7 -3 -8 -1 -8 -5 -7 -8 -18 -24 15 16 1 15
5,000 6 4 3 3 4 -5 -9 -7 -5 -3 -3 -4 =13 -18 15 14 10 13
BOWLING GREEN TO NASHVILLE 52 N.MI.
15,000 =16 -8 -3 -6 -7 =20 <27 12 5 3 1) 6 -6 =12 20 20 12 19
10,000 =10 -5 -3 -4 -6 -15 -21 <] 1 3 1 '} -5 =10 15 16 1 15
5,000 -5 -k -2 -2 -3 =12 =-1é6 '} 3 2 1 2 -6 -1 15 K 10 13
BOZEMAN TO BUTTE 57 N.MI.
15,000 -27 -16 =16 <21 -20 -32 -38 26 16 16 20 19 8 2 19 18 13 17
10,000 =20 -12 -9 -1I5 -13 =22 =27 19 n 9 15 13 3 1 13 12 10 12
5,000 =11 -6 -5 -5 -6 -14 -18 10 5 1) 5 6 -1 -5 12 11 9 1
BRISTOL TO CHARLESTON, W. VA. 119 N.MI.
15,000 4 3 4 8 7 -4 =10 -18 -9 -5 -0 =10 =22 -29 20 20 12 19
16,000 9 5 3 6 S -4 =10 -1 -6 -3 -7 -6 =16 =22 16 16 n 15
5,000 5 3 1 2 3 -6 -10 -6 -3 -2 -3 -3 -1 =16 14 (K 9 12
BRISTOL TO KNOXVILLE 87 N.MI.
15,000 ~-37 -26 -10 -18 =21 -36 ~u5 36 24 10 17 20 <] 1 20 20 (A 19
10,000 -26 -18 -9 -13 -16 =27 -33 25 18 9 13 15 5 0 15 16 11 15
5.000 -1u -1Q -6 -6 -8 -17 =22 13 10 S S <] 0 -5 T 14 9 13
BUFFALO YO CHICAGO 410 N.MI.
15,000 -39 -25 -19 -2y -26 -39 ~ué6 37 23 19 23 25 13 6 20 20 13 19
10,000 -28 -18 =15 -)8 -19 -30 -35 27 18 4 18 19 9 1 15 16 1 Tk
5.000 -15 -10 -8 -1t -1 =20 24 15 9 8 10 10 2 -2 T T4 10 12
BROWNSVILLE TO CORPUS CHRIST] 93 N.MI.
15,000 7 4 5 4 5 -3 -8 -9 -5 -5 -4 -6 ~14 =19 15 14 9 13
10,000 .3 5 1 S 5 -2 -5 -7 -6 -6 -5 -6 -13 -7 12 11 9 11
5,000 9 10 9 4 8 1 -3 -10 =10 -9 -4 -8 ~-15 -19 13 11 8 1
BRUNSWICK TO JACKSONVILLE 46 N.MI.
15.000 -1 -8 -3 -6 -6 =17 -23 9 [ 3 5 5 -N -9 17 17 10 16
10,000 -9 -6 -4 -4 -6 -14 =19 8 S5 4 [ 5 -4 -8 T4 14 9 13
5,000 -7 -5 =3 -3 -4 =12 -16 7 5 3 2 4 -3 -7 12 12 9 12
*HEADWINOS--COMPUTEO FOR A 450-XT AIRSPEEQ.
eeA-~OLNOTES ANNUAL EQUIVALENT HEADWINOS FOR INDICATEO PER CENT RELIABILITIES.
MINUS SIGNS OENOTE HEADWINOS.
THE BOEING COMPANY NO. D6~9176

PAGE

36

TRANSPORTY DIVISION




]

EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR RQUTES

HEIGHT EQUI VALENT HEADMWTINDSSs STANDARD DEVIATION
IN OIRECT RETURN
FEET JAN APR JUL OCT esAS50 A75 A85 JAN APR JuL OCTY A50 AT5 A85 JAN APR  JUL OCT
BRUNSWICK TO SAVANNAH ’ S N.MI.
15,000 8 5 3 5 5 -5 =10 -1 -7 -3 -6 -6 =17 -23 18 18 10 16
10,000 7 4 4 4 5 -4 -9 -9 -5 -i -4 -5 =14 =19 4 15 10 13
i 5,000 7 L 3 2 i -4 -8 -7 -5 -3 -2 -4 =12 -14 13 12 Q9 12
BUFFALO TO CLEVELAND 166 NJMI.
. 154000 =35 =20 =14 =22 -22 -36 -uy 33 18 15 21 21 8 2 21 21 13 20
10,000 =25 =-15 =12 -17 -7 =28 -34 2y 4 11 14 16 5 0 17 17 12 15
5,000 -1u -8 -7 -9 -9 -18 -23 13 8 -] 9 9 0 -5 15 15 10 13
BUFFALO TO DETROIT 208 N.MI.
4 15,000 -39 =24 =19 =24 =26 =40 -u48 38 23 19 23 25 12 [ 21 21 13 20
10,000 =28 =18 =15 ~-19 -20 -30 -3% 28 17 4 18 19 9 3 16 17 12 15
5,000 -16 =10 -8 -1t -1t =20 -25 15 10 8 10 1 2 -3 15 15 10 13
BUFFALO TO ELMIRA 94 N.Ml.
15,000 33 24 18 19 23 10 3 -35 =25 =19 <21 -24 =38 -us 22 22 14 21
10,000 25 18 (R 16 18 7 2 =26 -19 =15 -7 -19 -30 -36 17 18 12 16
5,000 (KT 10 9 9 10 1 -4 -1y -11 -9 -9 -1 =20 =25 15 15 11 13
BUFFALO TO NEW YORK 261 N.MI.
15,000 32 24 7 18 22 10 3 -34 =26 -18 =20 -23 =37 -uu 21 21 13 20
10,000 25 19 [ 15 18 8 2 -26 -19 =15 =1¢ -19 -29 -35 17 [ 4 12 15
5,000 13 1 8 8 10 1 -3 -t -1 -9 -9 =10 -19 =24 14 15 10 12
BUFFALO TO PHILADELPHIA 241 N.MI.
15,000 23 20 13 12 V6 [ -2 27 =22 -1l4 -1y -18 =32 -39 21 21 13 20
10,000 19 15 H 1 N y -1 -20 -1 -12 -13 -15 =26 -3 17 17 12 15
5,000 10 -9 7 [ 8 -1 -5 -1t =10 -7 -7 -8 =171 =22 4 15 10 12
BUFFALQO TO PITTSBURGH 161 N.MI.,
15,000 -20 -8 -8 -1y -12 -25 -32 15 6 -3 12 ? -3 =10 21 21 13 20
10,000 -~-13 -6 -h -9 -8 -8 -2y 11 [ 3 8 [} -4 -9 17 17 12 15
5,000 -7 -3 -2 -5 -4 -135 -18 .3 2 2 5 4 ~5 =10 15 15 10 13
BUFFALO TO ROCHESTER, N.Y. L8 N.MI1.
15,000 38 23 19 24 25 12 5 :—39 -25 =20 -25 -26 -4t -u8 22 22 14 21
10,000 28 17 s 19 19 8 2 | -28 -18 -15 -19 -20 -31 -37 17 18 12 16
5,000 15 10 4 10 2 ~3 | -16 -10 -2 -1t -1 =21 =26 15 16 11 13
BUFFALO TO SCRANTON 158 NeMl.
15,000 3l 23 [ R4 18 22 ? 2 -3% =25 -18 -20 -23 =31 -uS 22 21 13 20
10,000 2% 18 LA 15 17 7 2 -25 =19 -1& -16 -18 =29 -35 V7 17 12 15
5,000 13 10 8 8 10 1 -Y -t =11 -9 -9 -10 =19 =24 15 15 V0 13
BUFFALO TO SYRACUSE 115 N.M1,
15,000 39 25 20 2u 26 13 6 -0 -26 -21 =25 ~27 =41t =49 22 22 1L 21
10,000 28 18 15 19 20 Q9 3 -29 =19 -16 =20 -20 -~-31 -38 7 18 12 16
5,000 15 10 ? [} [N} 2 -3 -t6 =11 =10 -1 -12 =21 <26 15 15 11 13
BUFFALO T0 TORONTO 60 NoMi.
15,000 =27 <206 -l&6 ~-16 -19 -33 -40 24 19 15 Ty 17 y -3 22 22 [ R 21
10,000 -20 ~15 =12 -13 -15 <26 32 18 T4 12 12 14 3 -2 17 18 V2 16
5,000 -1} -9 -7 -6 -8 -17 =23 10 8 7 6 8 -1 -6 15 16 1) 13
BUFFALO TO WASHINGTON, D.C. 257 NeMl.
15,000 9 [ -} 3 7 -5 =12 !—\5 -13 -1 -5 -9 =22 =-29 21 21 13 19
10,000 B 8 .} b) 7 -3 -9 -0 =10 -7 -6 -8 -18 -2u4 16 17 1 15
5,000 4 S & 2 4 -5 -9 | =5 - - -3 -4 -13 -18 (1 [ RN 10 12
BURBANK TO LOS ANGELES 16 N.MI.
15,000 2 0 -5 -2 -2 -13 -8 -4 -1 S 1 v -10 -7 21 18 11 16
10,000 3 3 -u -1 0 -9 ~-13 -4 -4 L | 0 -9 -lu 15 14 9 12
5,300 3 [ -1 [ 2 -4 -7 -3 -4 i -k -2 -9 -2 10 9 7 9
BURBANK TO SAN FRANCISCO 284 N.M1.,
i%,000 =19 =15 -5 -7 -10 =22 =29 18 1 4 [+ 9 -\ -7 | 21 18 11 16
V0,000 =-12 =1} -1% -5 -6 =16 =21 12 10 y L 6 -2 -7 15 14 9 12
5,000 -9 -5 -4 -3 -4 ~10 -4 | 5 S 3 3 4 -2 -5 n 9 7 9
et AUMINDS~-CUMPULED FOR A 4S0-XT AJRSPEECD.
sea-=(ENOTES ANNUAL EQUIVALENT HEADWINOS FOR INDICATEC PER CENT RELIABILITIES.
»iwyS STGNS DENDTE MEADWINDS.
11E BOE ING COMPANY NO. Dbd-9ils
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADMWTINDS» STANDARO DEVIATION
IN DIRETCT RETURN
FEET | JAN APR JUL OCT =#AS0 A7S A85 |JAN APR JUL OCT  ASG A7S A85 | JAN APR JuL ocrt
BURLINGTON TO MONTPELIER : 30 N.Ml.
15,000 27 21 19 19 21 8 o |-30 -22 -20 -1 -23 ~37 -u4 23 22 15 2%
10,000 23 16 1S 16 17 6 1 | -2 =-17 =-15 =17 -18 =~-29 =35 18 18 13 16
5,000 13 ) 10 9 10 1 -4 |-14 =10 -10 -0 =11 -20 ~-2¢6 16 16 12 13
BUTTE TO GREAT FALLS 103 N.MI.
15,000 3 5 9 5 6 =6 =12 -5 =6 =10 -6 -7 -18 -2& 18 1713 17
10,000 3 3 5 4 u -4 =9 -4 -4 -5 -5 -y -12 -7 13 12 10 12
5,000 1" 3 2 5 5 -2 =6 |-1 -4 =2 -5 -5 =13 -7 12 1 9 R
BUTTE TO HELENA 45 NoMI.
15,000 u 5 10 6 6 -5 -N -6 -6 =10 -7 -8 -19 =25 19 18 14 17
10,000 u u 5 N 4 -4 -8B -5 -4 =5 =5 -5 -13 -7 13 12 10 12
5,000 " 3 2 5 5 =2 =6 |=12 -4 =2 -5 -5 =13 -7 12 M 9 "
BUTTE TO I1DAHO FALLS 147 NoMl.
15,000 10 3 - u y -8 -13 |-12 -5 0 -6 -5 ~-17 =23 19 18 13 17
10,000 7 2 -1 3 3 -5 -9 -8 -3 0 -u -3 -1 -6 13 12 10 12
5,000 -7 (] 0o -2 -2 -9 =13 6 a -1 2 2 -5 -8B 11 10 8 10
CALGARY TO CRANBROOK 115 NoMI.
15,000 =10 -9 =10 -9 -9 =21 =27 8 7 9 8 a8 -3 -9 19 17 117 17
10,000 -9 -6 -5 -7 -7 -15 =20 1 6 5 6 6 =2 -7 N 12 N 12
5,000 -11 =6 -3 -7 -7 =15 -19 1 S 3 7 6 =2 =6 13 10 12
CALGARY TO EDMONTON 134 N.MI.
15,000 -6 0 -3 -2 -13 -19 4 -1 =2 1 1 =10 -6 18 16 1 16
10,000 -4 -} -1 -2 -2 =10 =15 3 0 0 1 v -7 -1 1 12 M 12
5,000 u 3 1 2 3 -6 =10 -5 -3 -1 -3 -3 =11 -6 i 12 M 13
CALGARY TO GREAT FALLS 240 N.M1.
15,000 \7 8 6 12 10 0 -6 | -19 =9 -7 =14 -12 -23 -29 18 16 13 16
10,000 12 7 S 10 8 0 -4 | -13 -7 -5 =10 -9 =17 -22 1312 10 12
5,000 1 0 1 2 1 -7 -1 -2 0o -1 =2 -1 -9 -13 13 10 12
CALGARY TO LETHBRIDGE 100 NoMI.
15,000 17 ) 6 13 11 0 -6 | ~-19 =9 -7 -lu =12 -2 =30 18 V7 i 17
10,000 13 7 6 10 9 0 -4 |-is -8B -6 -1 -9 -18 =23 4 12 11 12
5,000 2 0 1 2 1 -7 -1 -3 0o -1 -3 -2 -10 -lu 1312 10 12
CALGARY TO REGINA 357 Nu.Ml.
15,000 25 16 17 20 19 9 3 | -26 =16 =17 =21 -20 =30 -36 16 15 13 15
10,000 iv N 1 16 " 6 2 =20 -11 -11 -16 =15 =23 -27 13 10 1
5,000 13 u 4 9 T -5 | -13 -4 -4 -10 -8 ~16 =21 13 N 12
CALGARY TO SASKATOON 2680 N.MI.
15,000 2% 14 15 7 17 6 v | =22 -15 -16 -18 -17 -28 ~-33 17 15 13 15
10,000 16 10 9 . 12 u 0 | -17 =10 =10 =-1& =12 =21 =25 13 1 10 12
5,000 13 u u 9 7 -1 -5 |-13 -5 -4 -10 -8 =16 =21 13 12 i 12
CALGARY TO VANCOUVER 370 NoMl.
15,000 =22 -16 ~-14 -19 -17 =-29 =35 21 15 13 19 17 6 0 18 17 | 17
10,000 =-17 =13 -8 -lu =13 =21 -2¢6 17 12 8 lu 12 u 0 e 12 10 12
5,000 -12 -6 -4 -8 -7 -15 -19 12 6 u 8 7 0 ~u 12 9 1
CARLSBAD TO EL PASO 115 N.Ml.
15,000 =-26 =22 -6 =10 -15 -27 ~-34 25 21 S 10 1 3 -2 18 16 10 15
10,000 -17 =13 - -7 =10 -18 =23 16 13 u 7 9 1 -3 4 12 9 11
5,000 -5 -4 -3 0 -3 -9 -13 5 u 3 0 3 - -7 n 7 10
CAMLSHAD T0 HOBBS i 55 NoMl.
15,000 27 22 6 11 1S w -2 | -28 -23 -6 ~-11 -15 =28 -36 19 17 11 16
10,000 18 m 5 7 10 2 -3 . -18 -14 -5 =T =10 -20 -2u T4 12 10 12
5,000 6 5 3 1 v -3 -7 -6 -5 =4 =2 -4 =11 -15 12 12 8 1
CASPER TO CHEYENNE 129 N.M1.
15,000 18 B 7 13 1 ! -5 | =20 -12 -7 ~-lu =13 =25 -31 19 18 12 7
10,000 13 8 u 9 8 o -5 | -13 -8 -4 -10 -9 -17 =22 13 12 10 12
5,000 -2 0 -2 -t -1 -8 -12 2 0 2 0 1 -6 -9 | 10 1 9 10
eHEADW INDS--COMPUTED FOR A 450-XT AIRSPEED.
e ho—DENOTES ANNUAL ECGUIVALENT HEADMINDS FOR [NDICATED PER CENT RELIABILITIES.
Ml NUS STLNS DENOTE MEADWINDS.
THE BOEING COMPANY NO. D6=-9176
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I EQUIVALENT HEADWINOS ANO STANDARO OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
HEIGHT EQUI VALENT HEADWINOS STANOARO QEVIATIDN
IN DIRECT RETURN
] FEET JAN APR  JUuL OCT «sA50 A75 A85 JAN APR JuL ocCT AS0 ATS A8S JAN APR JUL OCT
& CASPER TO DENVER 202 N.MI.
15,000 13 7 3 9 T -4 -9 -14 -8 -3 -0 -8 -20 -26 19 17 12 i\7
10,000 9 5 1 6 5 -3 -7 =10 -6 -2 -7 -6 -1y -18 13 12 10 12
T 5,000 -5 -3 -4 -u -4 =10 -14 s 3 4 3 ¥ -3 -6 10 10 8 10
“ CASPER TO RAPIO CITY 164 NJMI.
15,000 20 4 16 17 17 6 0 -22 =15 -1 =-i8 =18 =29 -35% 19 18 13 17
10,000 14 9 10 11 n 3 =2 -15 =9 =10 =12 =i} =20 -2u 13 13 i 13
? 5,000 1 6 5 7 7 0 -4 -12 -6 -6 -8 -8 -15 =20 i 12 10 11
- CASPER TO SALT LAKE CITY 277 N.MI.
15,000 -19 -1% =15 =14 =15 =26 ~-32 17 1 15 13 15 y -1 18 16 12 16
10,000 =12 =9 -9 -i0 =10 -17 -21 1 8 9 9 9 2 -2 12 1R 9 [}
5,000 -4 -y -4 -4 -4 -9 -12 y Y 3 y y -2 -4 9 8 7 8
CASPER TO SHERIOAN 114 N.MI.
15,000 -13 -7 -1 -8 -7 -18 =25 1M 6 0 7 5 -6 -12 19 18 13 17
10,000 =10 -5 -1 -6 -5 -13 -18 9 y 0 5 y -4 -8 13 12 10 12
5,000 " 0 2 i 2 -5 -9 ~l 0 -2 -2 -2 -9 -13 i ] 9 1
CASTLEGAR 10 CRANBROOK T4 N.MI.
15,000 22 15 15 19 18 6 0 -23 -6 -15 -20 -18 =30 =-37r 19 18 4 18
10,000 18 12 9 T 13 v -1 -18 - -13 -9 -1lu -13 -22 -21 15 13 i 13
54000 12 5 y 7 7 -1 -5 ~-12 -6 -l -8 -7 -15 -20 13 1 10 12
CASTLEGAR TO PENTICTON 77 N.MI.
15,000 =-25 =16 -1y =21 -18 -31 -38 24 15 13 20 8 6 -1 20 19 14 18
10,000 -19 -13 -8 -1y -13 -22 -28 18 12 8 I 3 y -1 16 13 ] 13
5,000 -10 -4 -y -6 -6 -13 -18 9 4 n 5 -2 -6 13 i 9 12
CEDAR RAP1DS 10 CHICAGO 170 NoMI.
15,000 35 23 18 21 24 1 5 -36 =24 ~-19 =22 -24 =38 ~u5 20 20 13 20
10,000 26 8 1y 16 18 8 3 =271 -18 -1y -17 -19 -29 -35 15 16 13 15
5,000 4 8 7 10 10 ) -4 -1y -9 -4 =11 -10 -19 -25 15 15 1R 13
CEDAR RAPIDS TO DES MOINES 90 N.MI.
15,000 -33 -22 -18 =21 -23 -36 ~-u43 32 21 V7 20 22 9 3 20 20 13 20
10,000 =24 =-16 -13 -15 =11 =27 -33 23 16 13 1% 16 6 i 15 16 12 15
5,000 ~-12 -8 -7 ~10 -¢ -18 -23 12 8 7 9 9 0 -5 i 15 1 13
¢ CEDAR RAPIDS T0O MINNEAPOLIS 192 NoMI.
15,000 =17 =11 -9 -12  -12 =24 =31 Ty 9 8 (] 10 -2 -8 20 20 13 19
10,000 ~13 -9 -7 -9 -9 -19 -24 1 8 6 8 8 -2 -7 15 16 12 15
5,000 -7 -5 -2 -5 -5 -14 =19 7 5 2 y y -5 =10 4 15 11 13
¥ CEDAR RAPIDS TO MOLINE 59 N.MI.
15,000 32 21 16 21 22 9 3 -33 -22 -1 ~22 -23 -36 -uu 21 21 13 20
& 10,000 2u 16 12 15 17 6 1 -25 -7 =13 -i15 -ir -28 =33 15 17 13 15
5,000 13 8 6 9 9 0 -5 -13 -9 -6 =10 -9 =19 -2y 15 15 1 14
CHARLESTON, S.C. TO CHARLOTTE 166 N.MI.
15,000 -8 -10 -2 -3 -5 =16 -23 " 8 ] 2 3 -7 -13 19 19 ] 18
10,000 -4 -1 =2 -2 -4 -4 -19 6 5 1 1 3 -6 -1 15 15 10 1IN
%, 000 -3 -3 =2 -1 -2 -0 -4 2 2 2 1 2 -6 -10 13 12 9 12
4 CHARLESTON, S.Ca. TO COLUMBIA 83 N.MI.
| ; 19,000 =21 =19 -y -9 -12 =25 =32 18 17 4 8 n 0 -6 19 19 1R 17
10,000 =16 =13 -4 -6 -9 =19 =24 15 12 3 5 8 -1 -6 15 15 10 14
5,000 -6 -6 -3 -3 -4 -12 -7 6 5 3 2 u -4 -8 | 13 12 9 12
l CHARLESTON,S§.C. TO FLORENCE I 79 N.MI.
15,000 10 u 3 5 5 -5 =11 -13 -7 -3 -7 -7 -18 =25 19 19 11 18
10,000 5 3 3 " y -5 =10 -1 -5 -3 -5 -5 -14 ~19 15 15 10 14
5,000 5 3 | 1 2 -5 =9 -5 -3 -2 -2 -3 =11 =15 | 13 12 9 12
l CHARLESTON, S.C. TO JACKSONVILLE ‘ 170 N.MI.
15,000 =18 ~-13 -5 -9 -10 -21 -28 | 16 12 5 8 9 0 -6 17 17 10 16
10,000 -13 -9 -5 -6 -8 17 =22 | 2 a 5 6 7 -1 -6 1. 14 9 13
, 5,000 -9 -6 -4 -3 -5 -13 -17 A 6 u '3 5 -2 -6 12 12 8 ]
eHEADW INDS~-~COMPUTED FOR A 450-KT AIRSPLED.
esaA-=DENOTES ANNUAL tQUIVALENT HEADWINDS FOR INOICATED PER CENT RELIABILITIES.
MINUS SI1GNS DENOTE HLADWINDS.
THE BOEING COMPANY NO. D6-91T76
TRANSPORT DIVISION PAGE 19




EQUIVALENT HEADWINDS ANO STANOARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
HE IGHT EQUIVALENT HEAOWINDSSs STANDARD DEVIAT 10N
IN DITRECT RETURN
FEET | JAN APR JUL OCT »sA50 A75 AB5 | JAN APR JUL O0CT  A50 A75 A85 | JAN APR JUL OCT
o
CHARLESTON, S.C. TO NORFOLK 305 N.MI.
15,000 25 17 7 13 1 3 -2 |-21 =19 -7 -1 -16 -28 -36 18 18 10 17
10,000 16 13 6 9 1" 2 -3 |[-18 -4 -7 -10 -11 -21 -26 15 15 10 1u
o 5,000 9 7 4 4 6 -2 -6 |-10 -8 -4 -u -6 —14 -19 13 12 9 12
CHARLESTON, S.C. TO SAVANNAH 7T NaMI.
15,000 -27 =20 -6 ~-13 -15 -28 =34 25 19 6 12 14 3 -2 18 18 10 17
10,000 -19 =14 =6 -9 -11 =21 -26 18 13 6 8 " 2 -3 15 15 10 1y
5,000 -11 -8 -5 - -1 =15 =19 10 8 4 4 6 -1 -5 13 12 9 12
CHARLESTON, S.C. TO WILMINGTON, N.C. 135 N.MI.
15,000 29 22 8 1 16 5 0 |-31 -23 -8 -15 -18 -31 -39 18 18 10 7
10,000 20 16 T 1o 12 30 -2 |-21 <16 -1 -10 -13 =23 -29 15 15 10 14
5,000 1 9 5 4 T -1 -5 |-12 -9 -5 -4 -7 =15 =20 1312 9 12
CHARLESTON, W.VA. TO CHARLOTTE 192 N.MI.
15,000 0 5 2 0 2 ~-10 -16 -4 -8 -2 - -4 =15 =22 20 20 1119
10,000 3 4 2 1 2 -1 -12 -6 -5 -3 -2 -4 ~13 -18 15 16 11 14
5,000 2 2 2 1 2 -6 -1 -3 -3 -2 - -2 =10 =15 w13 9 12
CHARLESTON, W.VA. TO CINCINNATI 149 N.M1.
15,000 ~-40 =-28 =15 =-22 -2k -39 -u8 38 27 15 20 26 11 5 20 21 12 20
10,000 =29 =21 =13 -17 =19 -30 -36 28 20 12 16 19 8 3 16 17 1115
5,000 -15 -11 -7 =9 -10 -19 -2 15 N 7 8 10 1 -3 s 1s 10 12
CHARLESTON, W.VA. TO CLEVELAND 183 N.MI.
15,000 -5 -7 -2 0 -3 -15 -22 0 4 1 -2 1 -1t -18 21 21 12 20
10,000 ~3§ -5 -3 -2 -3 =13 -9 1 4 3 0 2 -8 -4 16 17 12 15
5,000 -2 -3 -2 -]l -2 -10 -15 0 2 1 0 LY S ¥ W 10 12 {
CHARLESTON,W.VA. TO COLUMBUS,0HID 115 N.Ml.
15,000 -23 -18 -9 =-11  -14 =28 =-35 19 16 8 9 12 0 -6 21 21 12 20
10,000 -16 -4 -9 =10 ~-12 =-22 ~-28 w12 8 9 " 1 -5 16 171 12 15
5,000 -8 -7 -5 -5 -6 -15 -20 8 7 4 5 6 =3 -7 15 1« 10 13
CHARLESTON, W.VA. TO GREENSBORD 157 N.MI.
15,000 15 15 6 7 o -1 -8 |~-19 -18 -1 -8 -12 -25 -32 20 20 12 19
10,000 ¥3 1 6 6 9 -1 -6 | =15 -13 -7 -7 -10 -20 =-26 16 16 11 15
5,000 4 6 ! 3 5 -3 -1 -8 -7 -4 -y -6 -14 -8 v 13 9 12
CHARLESTON, W.VA. TO HUNTINGTON | 45 N.MI.
15,000 -42 -29 =15 =-23 -25 -40 -u9 “1 28 15 22 25 12 5 2y 21 1220
10,000 -30 -21 =13 =-17 =20 -31 -37 29 2y 12 7 19 9 3 16 17 12 15
5,000 -16 -12 -1 =9 -l0 =19 -2u 15 N 7 8 10 1 -3 15 14 10 13
= CHARLESTONyW.VA. TG HUNTSVILLE 326 NuM1.
15,000 -33 -21 -9 -16 -18 =~32 -u0 319 8 17 5 0 19 19 11 18
10,000 -22 =15 =8 =12 —i& =24 =29 21 14 T 13 i - 15 10 1
5,000 =12 -% -5 -5 -7 =15 -20 " 8 5 ro-r -5 w3 9 12
CHARLESTON, W.VA. TO KNOXVILLE 191 N.MI1.
15,000 -28 =17 -8 ~-15 ~-l6 =-29 -37 25 15 T3 14 2 -y 20 20 1119
10,000 -19 =12 -7 -l0 -11 =22 -27 17 6 10 10 1 - 15 16 1115
5,000 =-lo -7 -4 -4 -6 -lu 19 | 9 6 3 4 5 -3 -7 v 13 9, 12
|
CHARLESTON,W.VA, TO LEXINGTON . 143 N.MI.
15,000 =-41 =28 =-15 =22 -25 -40 -u8 40 27 1w 21 26 1 5 20 20 12 19
10,000 =-29 -2} =12 =17 =19 =30 -36 29 20 12 16 19 8 3 16 16 1115
5,000 =15 =11 -t =8 =10 =19 =-24 15 N 4 8 10 1 -3 L LR E N I
CHARLESTON,WeVA. TO LOUISVILLE 195 NoMl.
15,000 -&1 =28 -15 =22 -25 -40 ~-u8 0 21 15 21 26 12 5 20 20 12 19
10,000 -29 =21 =12 =17 -19 -30 =36 29 20 12 16 19 9 3 015 16 11 15
$,000 =-l6 =11 -7 -8 =10 =19 =24 | 15 1 7 8 10 2 -3 w1 9 12
CHARLESTON, w.VA. TO NEW YORX ! 386 N.Ml.
15,000 s0 26 16 23 25 13 T -4l -2r -7 =24 -26 -0 -8 | 20 20 12 19
10,000 28 20 13 13 19 9 4 | -29 -20 -13 -18  -20 -30 -3¢ 16 16 11 1
5,000 15 10 7 9 10 2 -2 | -15 -1 -1 -3 -10 -19 -23 w13 9 2
*HEADWINDS--COMPUTED FOR A  450-XT AIKRSPEED.
saA--DENOTES ANNUAL EGUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STOUNS DENOTE HEAOWINDS.
THE BOE ING COMPANY NO. 06-9176
PAGE 1D TRANSPORT DIVISION




EQUIVALENT HEADWINDS AND STANDARD OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE1GHT EQUIVALENT HEADWTI ND S» STANDARD DEVIATION
IN DIRECT RETURN
FEET | JAN APR JUL OCT ##A50 A75 AB5 |JAN APR JUL OCT  AS0 AT5 A85 | JAN APR JuL OCT
CHARLESTON, W.VA. TO PITTSBURGH 142 NoMY.
15,000 18 8 7T 13 1M -1 -8 |=-22 -1 -8 =15 ~13 -26 ~-33 21 2 12 20
10,000 13 6 4 8 7 -2 -8 {-15 -8 -5 -9 -9 =19 =25 16 17 12 15
1 5,000 It 3 2 4 4 -4 -9 -8 -4 -3 -5 -4 =13 -8 woo1s 10 12
CHARLESTON, W.VA. TO ROANOKE 100 N.MY.
15,000 28 23 11 14 18 6 0 |=-31 -25 =11 -15 <-19 =33 -y2 21 2 12 20
10,000 22 17 10 12 15 5 0 |=-23 =~-18 =10 -13 -16 =26 =32 16 17 0 15
l 5,000 12 9 6 6 8 0 -5 |-12 -10 =6 -6 -8 =17 =22 s lu 9 13
CHARLESTON, W.VA. TO WASHINGTON, D.C. 216 NoMI.
15,000 41 28 16 22 25 13 6 |-42 -29 -16 =-23 -26 -u1 -50 20 20 12 19
10,000 29 23 13 18 19 9 4 { =30 =22 =13 =18 -20 -31 -37 16 17 N 15
5,000 15 1N 7 8 10 2 -2 |-=16 =12 -7 -9 -10 -19 -2u w14 9 12
CHARLOTTE TO CHATTANOOGA 210 N.M1.
15,000 =38 =29 -10 =18 =22 -37 -ué 31 29 9 7 21 9 3 19 19 N 18
10,000 -28 -21 =9 =13 -17 <28 -34 21 20 8 13 16 6 1 15 15 10 14
5,000 -15 -11 -6 =5 -9 17 =22 w1 6 5 9 [ s 13 9 12
CHARLOTTE TO CLEVELANO 374 NoMI.
15,000 -5 <7 -2 -] -3 -15 -21 0 s b 1 -10 =16 19 19 1 18
10,000 -4 -5 -3 -2 -4 -13 -18 2 y 2 | -7 =12 15 16 R i
5,000 -2 -3 -2 - -2 =10 -14 ) 2 2 ) 1 -6 - 13 13 9 12
CHARLOTTE TO COLUMBIA 77 NoMi.
3 15,000 ~-12 -5 -2 -5 -5 -17 -2u 8 2 1 4 3 -7 -13 19 19 N 18
10,000 -5 =3 -2 -4 -3 -13 -18 3 2 1 3 2 -7 =12 15 16 10 4
5,000 -3 -2 0o - -2 -9 -1y 2 ) 0 1 1 -7 -1t s 13 9 12
CHARLOTTE TO COLUMBUS, OMIOQ 302 N.MI.
15,000 =~11 =12 -5 =% -8 -19 -26 7 9 M 3 6 -5 -12 19 19t 18
10,000 =-10 -9 -5 -4 -7 =16 -2 7 7 4 3 5 -4 -9 15 16 1 14
5,000 -5 -4 -3 -3 -4 -12 -16 u 4 3 2 3 -5 -9 w3 9 12
CHARLOTTE TO OANVILLE 112 N.MI.
15,000 30 19 8 15§ 16 4 -2 | -32 -21 =B =16 =18 -32 -u40 20 20 1N 19
10,000 19 14 7 1N 12 2 -3 |-21 =15 =T =12 13 -23 -29 15 16 11 15
5,000 10 7 3 4 6 -2 -6 |{-11 -8 -4 -y -6 -15 =19 13 9 12
3 CHARLOTTE TO GREENSBORQ 7)1 N.MI,
15,000 29 18 7 u 16 4 =2 | =31 -20 -8 -15 =17 =-31 -40 20 20 N 19
10,000 18 13 6 10 1 2 =3 | <20 -1 =T =11 -12 -23 -28 16 16 1 15
5,000 10 7 3 u 6 -2 <1 |-11 -8 -4 -y -6 -15 =19 w13 9 13
CHARLOTTE TO GREENVILLE T3 NoMI.
15,000 -38 -29 -9 -18 =22 -3 -u6 37 28 9 7 21 8 2 20 20 1 19
- 10,000 =27 ~-20 -9 =13 =-16 =28 -34 21 19 8 13 16 6 ) 15 16 10 1S
9,000 ~-1% -1l -6 =5 -9 -7 -22 w10 5 5 8 0 -4 w13 9 13
Y
CHARLOTTE TO JACKSONVILLE 290 N.M1.
15,000 -9 =~ =3 -5 -5 -15 =21 6 2 2 u 3 <6 -12 177 10 16
10,000 -6 -3 =3 -y -4 =12 -7 u 2 3 3 3 -5 10 [ T 9 13
5,000 -5 -3 =2 =2 -3 -10 -4 g 4 2 2 1 2 -5 =9 127 12 8 N
CHARLOTTE TO PHILACELPHIA l 389 N.M1.
15,000 30 18 10 17 17 6 0 | =32 -20 -1 -18  -19 =32 -u0 19 19 N 18
10,000 20 1w 8 12 13 -1 ' -21 -15 -8 -13 =1k -2u =29 15 16 10 14
5,000 10 4 u 5 T -1 -5 | -1l -8 -5 % -7 -15 =20 13 1z g 12
CHARLOTTE TO RALEIGH 112 N.MY.
15,000 37 27 10 18 21 9 3 | -38 -28 =-10 =19 <22 -37 -u¢ 20 20 N 19
10,000 26 19 9 14 16 6 1 =27 -20 -9 -l -17 -28 -3u | 15 16 B! 15
5,000 [ 10 5 5 8 0 -u -1 =11 -5 -5 -8 =17 =22 | 13 9 12
CHARLOTTE TC RICHMOND i 222 N.M).
15,000 33 22 1 7 19 7 1 | -35 -2u ~10 ~18 -20 ~-34 -2 19 19 1N 14
10,000 22 1s 8 12 lu -1 | =23 17 -A& 135 =15 =25 =3} 15 16 10 14
5,000 12 9 5 5 7 -1 -5 | =12 =9 =5 -3 -7 =16 -2 | 14 13 g 12

eHEADWINDS~-COMPUTED FOR A u450-XT AIKSPEED.
eea--DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INOICATED PER CENT RELIABILITIES.
MINUS STGNS DENOTE HraDwINDS.

THE BOEING COMPANY NO. 06-9176
TRANSPORT DIVISION PAGE k1
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EQUIVALENT HEAOWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUI VALENT HEADMWINDS STANDARD DEVIATION
IN DIRECT RETU N
FEET JAN APR JUL OCT =eA50 AT7TS5 A85 JAN APR  JuL OCT A50 A75 A85 JAN APR JuL oOCT
CHARLOTTE TO SPARTANBURG 53 N.MI.
15,000 -38 -28 -9 -18 =21 -31 -4¢ 37 27 9 17 21 8 2 20 20 1 19
10,000 =-27 -20 -8 -13 -16 =27 -3u 26 19 8 12 16 5 0 15 16 11 15
5,000 -1 -1 -5 -5 -8 =17 =22 14 10 5 5 8 0 -5 14 13 9 13
CHARLOTTE TO WASHINGTON, 0.C. 287 NeMl.
15,000 28 17 9 16 16 5 -1 -31 -19 -9 =17 -17 -31 -39 19 19 1 18
10,000 18 13 7 1" 12 2 -3 -20 -1& -7 -2 -13 -23 -28 15 16 10 14
5,000 10 7 4 L} 6 -2 -6 -10 -7 -k -5 -6 =14 -19 14 13 9 12
CHATTANOOGA TO CINCINNATI 242 N.Ml,
15,000 6 | 1 2 2 -9 -15 =10 -3 -2 -y -4 -16 -23 19 19 [N 19
10,000 3 | 1 2 2 -8 -13 -6 -2 =1 -3 -3 -12 =17 15 16 1 Iy
5,000 2 1 1 1 1 -7 -12 -3 -2 -1 -1 -1 -10 -1y 14 14 9 12
CHATTANOOGA TO GREENVILLE 141 N.MI.
15,000 36 28 9 17 21 8 2 =31 -29 -9 -18 -21 -37 -u5 19 19 11 18
10,000 27 20 8 12 16 6 1 -28 =20 -8 -13 -16 -21 -34 15 16 10 14
5,000 14 1 6 5 8 0 -4 -15 -1 ~6 -5 -9 =17 =22 14 13 9 12
CHATTANOOGA TO KNOXVILLE 76 N.MI1.
15,000 33 21 8 15 17 5 -1 -3y =23 -8 =16 -18 -33 -42 20 20 1 19
10,000 22 15 7 [ 13 3 -2 -23 - -16 -7 =11 -4 -25 -30 15 16 n 15
5,000 12 9 5 4 7 -1 -6 -12 -9 -5 -4 -7 =16 =21 14 14 9 13
CHATTANOOGA TO LEXINGTON 182 N.MI1.
15,000 9 2 2 3 Y -7 -4 -13 -5 -2 -5 -6 -18 -24 20 20 11 19
10,000 5 2 2 3 3 -6 =12 -7 -3 -2 -4 -4 -13 -18 15 16 11 [
5,000 3 2 1 1 1 -7 -1 -4 -2 -1 -1 -2 ~-10 -15 14 14 9 12
CHATTANOOGA TO MEMPHIS 235 N.MI.
19,000 -38 -28 -9 -18 =21 -371 -u5 37 27 8 '\ 20 8 2 19 19 11 18
10,000 =~27 -20 -8 -13 =16 =27 -33 27 19 7 12 15 6 1 1y 15 10 14
5,000 <-1s -1 -6 -5 -9 -1 =22 14 1 [ 5 8 0 -h 14 14 9 12
CHATTANOOGA TO NASHVILLE 98 NeMI.
15,000 -25 =22 -7 -13 -16 -29 -37 23 20 7 12 14 3 -3 20 20 b} 19
10,000 =~19 -15 -6 -9 -12 -22 -28 18 14 6 9 n 1 -3 15 16 n 15
5,000 =-10 -8 -5 -4 -6 =15 =20 9 7 y 4 -] -2 -7 14 14 10 13
CHATTANOOGA TO ROME 41 M.MI.
15,000 -7 0 0 -1 -2 =13 =20 3 -2 -1 0 o -11 -i8 20 20 11 19
10,000 -3 0 -1 -1 - =10 -15 0 -1 1 0 0 -9 ~14 15 16 10 15
5,000 -2 -1 0 0 -1 -9 ~-1lu 1 0 0 0 0 -8 -~13 14 14 9 13
CHEYENNE TO OENVER 83 No.Mml.
15,000 3 -1 -3 2 -1 -11 -18 -5 -1 3 -3 -1 -13 -9 20 18 12 V7
10,000 2 1 -3 i 0 -8 -12 -3 -1 2 -2 -1 -9 -y 14 13 10 13
5,000 ~b -6 -6 -6 -6 -12 -1s -] 5 6 6 6 -1\ -4 10 11 8 10
CHICAGO TO CINCINNATI 230 N.MI1.
15,000 24 7 [ 15 16 i 04 =27 =19 -12 -8 -18 -3t -38 20 - 20 13 19
10,000 18 1y 9 11 13 3 -2 19 -15 -10 -12 -4 -2u -30 15 16 12 15
5,000 9 7 y 6 7 -2 -7 ~-10 -8 -5 -7 -7 -1 =21 (BT 15 10 13
CHICAGO TO CLEVELAND 273 N.M1.
15,000 i3 25 19 23 25 13 -] -39 =26 -19 -2u -26 -40 -u7 20 20 13 19
10,0600 24 19 15 18 19 g b | -28 -20 -15 -18 -20 -30 -3¢ 15 16 12 15
5,000 15 10 5] 10 10 2 -3 | -15 =10 -8 =10 -11 -20 =25 T4 15 10 12
CHICAGO TO COLUMBUS, OHIO 256 N.M1.,
15,000 su 23 LX) 20 23 10 b =3 =25 -11 =21 -24  -31 ~u5 20 20 13 19
10,000 25 1A 13 16 18 8 2 26 =19 -l ~16 -18 -29 -34 15 16 12 15
5,000 13 10 7 9 9 1 -4 | -l4 -10 -7 -9 -10 -19 -2u 14 15 10 12
CHICAGO TO OQAYTON 209 N.M1.
15,000 31 21 15 1y 20 8 2 | -33 -23 -15 -20 -22 -35 -u3 20 20 13 20
10,000 23 16 12 Ty 16 6 1 =24 =17 =-12 -15 -7 =27 -33 15 17 12 15
5,000 12 9 6 8 8 0 =5) ’ ~-13 -9 -6 -8 -9 =-18 -23 15 15 10 15
sHEAQWINDS-~COMPUTED FOR A 450-KT AIRSPEED.
*eA-—DENOILS ANNUAL EGUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDS. .
THE BOEING COMPANY NO. D6-9116
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EQUIVALENT HEAOWINOS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEI1GHT EQUI VvVALENT HEADWTIND S» STANOARD DEVIATIDN
IN DI RECT RETURN
FEET JAN APR  JUL OCT =#A50 A7S5 AS85 JAN APR JuL OCT AS50 A75 A85 JAN APR JUL OCT
CHICAGO TO 0ES MOINES 259 NeMl.
15,000 -~35 =23 -18 =22 -24  -37 -4y 34 22 18 21 23 n 5 20 20 13 19
10,000 =26 =-18 =14 =16 -18 -28 -~34 25 17 13 16 18 8 2 15 16 12 15
5,000 -1y -9 -7 -10 -10 -19 =24 13 8 7 10 9 1 -y 14 15 1 13
CHICAGO TO DETROIT 203 N.MI.
15,000 3 24 19 22 25 12 [} ~-38 =25 -~19 =23 -25 -39 -us 20 20 13 20
10,000 27 18 4 17 19 9 3 -28 -19 -15 -18 -19 =30 -36 16 17 12 15
5,000 15 9 8 10 10 1 -3 -15 ~-10 -8 -1 -1l ~20 =25 15 15 10 13
CHICAGO TO EVANSVILLE 237 NoMI.
15,000 0 2 ] 2 1 ~10 -17 -5 -4 -2 -4 -4 ~16 -~-22 20 20 12 19
10,000 1 2 1 | ] -8 =14 -3 -3 -2 -2 -3 =12 -7 15 16 12 15
5,000 1 | 0 0 0 -4 =13 -2 -2 0 -1 -1 <10 -4 14 15 10 13
CHICAGO TO GRAND RAPIDS 113 N.MI,
15,000 30 19 16 14 20 8 1 -32 =20 -16 =20 -21 =35 -y2 21 21 13 20
10,000 22 4 12 14 15 5 0 -23 -15 -12 ~-15 -16 =-27 -~33 16 17 13 15
5,000 12 7 7 9 8 -1 -5 -i3 -7 -7 =10 -9 -18 =23 15 15 11 13
CHICAGO TO INDIANAPOLIS 154 N.MI.
15,000 17 13 9 12 12 0 -b -21 =15 -~10 -13 ~-14 -27 34 20 21 13 20
10,000 13 10 7 8 9 -1 E) -15 -11 -8 -9 =11 =21 26 15 17 12 15
5,000 4 5 3 L 5 -4 -9 -8 ) -3 -5 -5 =14 =19 15 15 10 13
CHICAGO TO KANSAS CITY 350 NoMI.
15,000 -31 -21 =-15 -8 -20 -33 ~-u0 30 20 15 16 19 -] 2 19 19 12 19
10,000 -~234 -16 =11 =14 -16 =26 -3 22 15 11 14 15 5 0 14 15 12 14
5,000 -12 -8 -7 -9 -9 -17 =22 1 8 7 8 8 0 -5 14 14 10 12
CHICAGO TO LOUISVILLE 249 N.MI.
15,000 14 n 7 9 10 -2 -8 -17 -13 -8 =11 -12 =24 =31 20 20 12 19
10,000 10 8 b [ 8 -2 -7 -12 -10 -6 -7 -9 19 -24 15 16 12 15
5,000 6 5 2 L 4 -5 -9 -7 -5 -3 -4 -4 =13 -18 14 1y 10 13
CHICAGO TQ MADISON 94 N.Ml.
15,000 =27 -8 =-15 -18 -19 =32 -39 25 17 4 15 17 5 -2 21 21 | 20
10,000 -20 ~1& -1l =-13 -1y =25 -30 18 13 1" 12 13 3 -2 16 17 13 15
5,000 ~11 -8 -5 -7 -7 =17 =22 10 7 5 7 7 -2 -7 15 16 " 15
CHICAGO TO MILWAUKEE 58 N.MI.
15,000 -4 -3 -2 -3 -3 -15 =23 0 1 1 1 1 -12 -19 21 21 14 20
10,000 -2 -2 -2 -2 -2 =-12 -18 0 1 1 0 1 -9 ~15 16 17 V3 15
5,000 -1 -2 0 0 -1 -0 ~-15 0 2 -1 -1 0 -9 -1u I5 16 1" 14
CHICAGO TO MINNEAPOLIS 290 NoMI.
15,000 -30 =20 -17 =20 -21 =34 -4 28 19 17 19 20 8 2 20 19 13 19
10,000 =22 -15 =13 -15% -16 =26 -31 21 14 13 14 15 b 0 15 16 12 14
5,000 ~-12 -8 -b -9 -9 -18 -23 12 7 ] 8 8 -1 -5 IR 15 B! 13
CHICAGU TO MOLINE 121 N.Ml.
15,000 =35 -23 -18 ~21 -23 -37 -uu 34 22 17 20 22 10 3 20 21 13 20
10,000 -26 =18 =-lu& =-16 -18 =29 34 25 17 13 15 17 7 2 15 17 13 15
5,000 ~14 -9 -7 -10 -10 ~19 =24 13 8 7 10 9 0 -4 15 15 1 13
CHICAGO TQ MUSKEGON l 103 NoM].
15,000 23 14 12 14 15 3 -4 -26 =~16 =13 -15 -17 «~30 -37 21 21 14 20
10,000 17 1 9 [ 12 2 -h -19 =12 ~10 =12 -13 =23 -29 16 17 13 15
5,000 9 b b 7 7 -2 -7 -10 -5 -6 -8 -7 =16 -21 15 15 11 13
CHICAGO TO NASHVILLE 356 NoMI.
15,000 3 4 2 L 3 -8 =14 -7 -5 -3 -6 -5 =17 =23 19 19 12 19
10,000 3 3 2 2 2 -7 -2 -5 -5 -2 -3 -4 ~-13 -18 (A1 15 n 14
5,000 Fd 2 0 | 1 -7 -1 ~3 -2 -1 -2 -2 =10 -1 14 14 9 12
CHICAGO TO PLTTSBUNGH 358 N.MI.
19,000 3y 25 I8 22 25 13 7 -39 =26 -18 -23 -26 -39 -u7 20 20 12 19
10,000 28 19 [N 18 19 9 4 -28 =-20 ~15 =18 -20 ~30 -3¢ 15 16 11 14
5,000 15 10 8 10 10 2 -2 | -15 -1 -8 =10 ~-11 =19 =~2u 14 14 10 12
¢HEADWINDS-~-COMPUTED FOR A uS0-KT AIRSPEED.
esA-=-DENITES ANNUAL EGUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDSS N
THE BOEING COMPANY NO. 06-9176
TRANSPORY DIVISION PAGE M3




EQUIVALENT HEADWINDS AND STANOARO OEVIATION

IN KNOTS FOR GRCAT CIRCLE AIR RQUTES

HEVGHT EQuUI VALENT HEADWINDOSs STANDARD QEVIATION
IN OITRECT RETURN
FEET JAN APR JUL OCT =eAS50 A75 AS8S JAN APR JUL OCT ASO ATS A8S JAN APR  JUL OCT
CHICAGO TO ROCHESTER, N.Y. 457 N.M1.
15,000 37 23 19 23 25 13 7 | -39 =24 -20 -24 -26 -39 -us 20 19 12 19
10,000 27 18 14 18 19 9 y -28 -18 =15 =19 -19 =30 -3% 15 14 1 4
5,000 15 9 8 10 10 2 -2 -15 =10 -9 -1 -1l =19 -2y 14 4 10 12
CHICAGO TO ST. LOUIS 224 N.MI.
15,000 -20 -~13 -9 -9 -12 -25 -32 17 1M 8 7 10 -1 -8 20 20 13 19
10,000 -15 -10 -7 -8 =10 =20 =25 13 9 4 7 8 -1 -6 15 16 12 15
5,000 -8 -5 -5 -5 -5 ~1u =19 7 y n 5 5 -4 -8 15 15 10 13
CHICAGO TO SAGINAW 192 NoMI.
15,000 30 19 16 19 20 8 1 -32 -20 -171 -20 =21 -3% -y2 21 20 13 20
10,000 22 14 12 15 15 5 0 {=23 =-15 -12 -15 -16 -27 -33 14 17 12 15
5,000 12 7 7 9 9 0 -5 -13 -7 -7 -0 -9 =18 =23 15 15 R] 13
CHICAGO TO SOUTH BENO 73 N.HI.
15,000 36 24 18 22 24 11 5 ~37 =25 =19 -23 -25 -39 -u46 21 21 13 20
10,000 27 18 4 17 19 8 3 | -27 -19 -15 -7 -19 =30 -3& 16 1\ 13 15
5,000 4 9 7 10 10 1 -4 | -15 -10 -8 =10 -10 -20 =25 15 15 n 13
CHICAGO TO SPRINGFIELO, ILL. 183 N.Ml.
15,000 =18 -11 -8 -8 -11 =23 -30 14 9 7 6 9 -3 -10 20 20 13 20
10,000 -13 -9 -4 -8 -9 -19 -2u H 7 5 6 7T -2 -8 15 16 12 15
5,000 -7 -~y -u =5 -5 -14 -18 6 3 y 4 b -y -9 15 15 10 13
CHICAGO TO TOLEOO 185 NoMI.
15,000 37 24 19 23 25 12 6 -39 =25 -19 -2 ~26 -u0 -u7 20 20 13 20
10,000 27 19 4 17 19 9 3 | -28 -19 -15 -18 -20 -30 -34 16 17 12 15
5,000 15 10 8 10 10 1 -3 -15 -10 -8 -10 -1 =20 -25 15 15 10 13
CHICAGO TO TORONTO 378 NJ.MI.
154000 is 22 18 22 23 B 5 | -37 -23 -19 -23 ~24 -38 -u5 20 20 13 19
10,000 26 16 4 17 18 8 3 | =27 -17 -4 -18 -19 -29 =34 15 16 12 i
5,000 KN 8 8 10 10 2 -3 | -15 -9 -8 - -10 -19 -2y i 4 10 12
CHICAGO TO WATERLOO 203 NeMi.
15,000 =~35% =24 =19 =23 ~2u4 -38 -u45 3y 23 19 22 24 n 5 20 20 13 19
10,000 =26 =18 ~t4 =17 -19 =29 -3u 26 17 14 16 18 4 3 15 16 12 15
5,000 =14 -9 -7 =10  ~10 -19 -24 Tu 8 7 10 9 1 -4 4 15 1M 13
CINCINNATL TO CLEVELAND 192 NoMI.
15,000 26 15 12 16 16 y -2 -30 =17 =12 -18 -18 -32 -39 21 21 12 20
10,000 19 12 8 12 12 2 -3 | -21 -13 -9 =13  -13 -2y -30 16 17 12 15
%,000 10 6 5 7 To-2 -8 | -1 -7 -5 -7 -7 -18 =21 14 15 10 12
CINCINNATL TO COLUMBUS, OHIOQ 100 NuoMi.
15,000 33 20 4 19 20 8 1 -36 =22 -4 =20 =22 -36 -uu 21 21 13 20
10,000 2u 16 10 1u 16 5 0 | -2% =17 -11 =-15 -16 =27 -33 16 (4 12 15
5,000 12 4 4 8 8 0 -5 | -13 -9 -6 -8B -9 -18 =23 15 15 10 13
CINCINNATL TO OAYTON 59 NoMI.
15,000 1y 7 4 8 8 -4 =10 | -8 -9 -7 =10 -1 =24 =31 21 21 13 20
10,000 10 5 u 6 & ~u -9 | -12 -7 -u -7 -8 -18 -2u 16 17 12 15
5,000 5 3 2 3 3 -5 -10 -6 -4 -3 -y -4 -13 ~-18 15 15 10 13
CINCINNATI TUO DETROIT 200 N.MI.
15,000 10 u 4 4 6 -6 =13 | =14 -4 -5 -9 -8 -21 -28 20 21 13 20
10,000 7 3 2 5 4 -4 -1 -10 -5 -3 -6 -6 ~14 =21 16 17 12 15
5,000 " 2 2 3 5 -6 -1 -5 =2 -2 -3 -3 =12 -1 14 15 10 13
CINCINNATI TU INDIANAPOLIS B85 N.MI.
15,000 =34 =25 ~-15 =2} =23 =31 -us5 34 24 14 19 22 9 3 21 21 13 20
10,000 =26 =19 =12 =15 ~18 -29 -3y 25 18 12 15 17 r 1 16 17 12 15
9,000 -14 =10 =4 -3 -9 -18 -2y 13 10 6 8 9 0 -u 15 15 10 13
CINCINNATYL YO XKNOXVILLE 197 N.MI.
15,000 ! 5 2 1 2 -9 ~16 -5 -7 -3 -3 ~4 ~-16 =23 20 20 12 19
10,000 2 N 2 1 2 -7 -2 -5 -5 -2 -2 -3 -13 -18 15 16 " 15
5,000 ! 2 1 1 | -7 -Nn -2 =2 -1 -1 -2 -10 -15 | 14 9 12
SHEADWINDS-~COMPUTED FOR A  uS0-KT AIRSPEED.
0o aA~-DENOTES ANNUAL EGUIVALENT HEAOWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STONS DENOTE HEADWINDS.
THE BOEING COMPANY NUe  D6=91706

Pase

bl

TRANSPORT DIVISION




e A

EQUIVALENT HEAOWINOS ANO STANOARD DEVIATION

IN KNOTS FGR GREAT CIRCLE AIR ROUTES

HEIGHT FQUIVALENT HEADWI ND Se STANDARO OEVIATION
1N OTRECT RETURN
FEET JAN APR JUL OCT #=AS50 A7S A85S JAN APR JuL oOCT AS50 A75 A8S JAN APR JUL oOCT
CINCINNATI TO LEXINGTON 61 N.MI.
15,000 -2 2 0 -1 0 =12 -19 -2 -5 -1 -1 -2 =14 =21 21 21 12 20
10,000 0 2 1 0 0 -9 =15 -2 =3 = -1 -2 =12 -I7 16 17 12 15
5,000 0 1 0 0 0 -8 -13 -1 -1 -1 -1 -1 -9 -14 15 15 10 13
CINCINNATI TO LOUISVILLE T2 NoMI.
15,000 -30 -19 -11 -16 -18 -32 -40 28 17 10 Is 16 4 -2 21 21 12 20
10,000 =21 =14 -8 =-12 =13 =24 -30 20 13 8 1" 13 2 -3 16 17 12 15
5,000 ~=11 -8 -5 -6 -7 =16 -21 10 4 5 T -2 -7 15 15 10 13
CINCINNATI TO NASHVILLE 200 N.MI.
15,000 ~-23 =13 -7 =11 -13 -25 -33 20 n 6 9 " -1 -7 20 20 12 19
10,000 =16 =10 -6 -8 -9 -19 -25 14 8 5 7 8 -1 -6 15 16 11 15
5,000 -8 -6 -4 -4 -5 -135 -18 7 5 3 3 5 -4 -8 14 14 10 12
CINCINNATI TO PITTSBURGH 222 N.MI.
15,000 38 24 16 22 24 11 5 -40 -25 -16 -23 -25 =39 -u7 20 21 12 19
10,000 27 18 12 17 18 8 3 -28 -19 -13 -18 -19 -30 -35 16 17 12 15
5,000 14 10 7 9 9 1 -3 -15 =10 -7 -9 -10 =19 =24 4 14 10 12
CINCINNATLI TO ST. LOUIS 267 No.MI.
15,000 -40 =27 =-16 =22 =24 =39 -u7 39 26 15 21 24 1 5 20 20 12 19
10,000 -29 =20 -12 -16 =19 =30 -35 28 20 12 16 18 8 3 15 16 1 14
5,000 -15 ~-11 -7 -9 =10 -19 -24 15 10 7 v 10 1 -3 14 14 10 12
CINCENNATE TO WASHINGTON, 0.C. 356 N.MI.
15,000 41 28 16 22 25 V3 7 -42 =29 17 =23 =26 -40 -u9 20 20 12 19
10,000 30 21 13 18 20 10 5 -30 -22 -i4 =18 =20 -31 =371 15 16 1 14
5,000 15 1 7 9 10 2 -2 -16 -12 -8 -9 =11 =19 =24 4 13 9 12
CLEVELAND TO COLUMBUS, OHIO 97 NoMI.
15,000 -22 ~-11 -9 -14 ~135 =27 -34 18 9 8 12 1 -1 -8 21 21 13 20
10,000 =-15 -8 -6 =10 -9 =20 -26 13 4 5 9 8 -2 -8 16 17 12 15
5,000 -8 -4 -3 -5 -5 =-14 =19 7 n 3 5 4 -4 -9 15 15 10 13
CLEVELANO TO DAYTON 141 NoMI.
15,000 -335 ~19 -1l4 =20 -20 -34 =-u2 30 17 13 18 19 6 0 21 21 13 20
10,000 -23%5 -15 -10 =15 =15 =26 ~-32 22 13 10 14 14 b - 16 17 12 15
5,000 =12 -8 -6 -8 -8 -17 =22 1 7 5 8 8 -1 -6 15 15 10 13
CLEVELANO TO OETROIT 835 Nu.MI.
15,000 -34 =24 =17 =20 ~-22 =37 -uy 32 22 16 18 21 8 2 21 21 13 20
10,000 -24 =18 ~i4 =-16 -17 -28 ~-34 23 17 13 15 17 6 1 17 17 12 15
5,000 -13 -10 ~7 -8 -9 -19 =24 12 9 7 8 9 0 -5 15 15 10 13
CLEVELANO 10 FT. WAYNE 1535 NoMi.
15,000 -40 =26 =18 =24 -26 -40 -u8 39 25 18 23 25 12 6 21 21 13 20
10,000 -29v =20 -14 =~18 =20 -31 =37 28 19 14 18 19 9 3 16 17 12 15
5,000 -15 =-10 -8 =10 -11 =20 =25 15 10 8 10 10 2 -3 15 15 10 135
CLEVELAND TQ GRAND RAPIDS * 192 N.MI.
15,000 -36 -2u =18 =22 -24 -38 -uS LN 23 18 20 23 10 4 21 21 13 20
10,000 =26 -18 =14 =17 -18 =29 =35 25 18 14 16 18 8 2 16 17 12 15
5,000 ~-1lu =10 -8 -9 =10 -19 -24 13 10 7 9 10 1 -l 15 15 10 13
CLEVELANO YO INOIANAPOLIS 226 N.M1.
15,000 ~37 =23 -16 =22 ~23 =38 =~4S 35 22 16 21 22 10 4 20 21 13 20
10,000 =27 ~18 =12 ~17 -18 =29 -3y 26 17 12 16 17 7 2 16 17 12 15
5,000 ~1u -9 -7 -9 =10 -18 =23 1 9 7 9 9 | -4 1u 15 10 12
CLEVELANO TO KNOXVILLE i 351 N.MI.
15,000 «16 -7 -5 -9 -9 =21 =27 1 y 4 7 6 -5 -11 19 19 11 19
14,000 -10 -5 ~3 -6 ~6 =15 <21 8 3 2 5 4 -5 -10 15 16 1 14
5,000 -5 -3 =2 -3 -3 -11 =-15 u 2 1 2 2 -6 =10 4 13 9 12
CLEVELANO TQ MILWAUKEE 284 N.Ml.
15,000 =37 =25 =19 =23 =25 =38 46 36 24 18 22 24 12 5 20 20 13 19
10,006 =~27 ~-19 ~i15 ~18 =-19 -30 -35 | 26 18 14 17 19 9 3 15 16 12 15
5,000 =-1% -10 -8 -10 -10 =12 -2 tu 10 8 10 10 1 -3 1y 15 10 13
eMEADWINDS--COMPUTED FDR A &50-XT AIRSPEED.
seA--DENOTES ANNUAL EGUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SELNS DENDTE HEADWINOS.
THE BOEING COMPANY NO. D6-9176
TRANSPORT O1VISION PAGE 4%




EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE [GHT EQUIVALENT HE ADWINOS» STANDARD DEVIATION
IN DIRECT R ETURN
FEET JAN APR JUL OCT ##A50 A75 ABS JAN APR JUL 0OCT AS0 A75 AS85 JAN APR JUL oCT
CLEVELAND TQ NEW YORK 368 NeMi.
15,000 'S} 28 19 23 26 4 8 ~42 =29 ~19 -2y =27 =41 -u9 20 20 12 19
10,000 30 21 15 19 21 1 5 =30 =22 -16 =19 -21 -32 -38 16 16 11 14
5,000 16 12 9 10 1 3 -1 -16 =12 -9 -10 -12 =~20 =25 14 4 10 12
CLEVELAND TO PHILADELPHIA 315 NeMl.
15,000 40 28 18 22 25 13 7 -41 -29 -18 -23 -26 =41 ~y9 21 20 12 19
10,000 29 21 15 18 20 10 S ~-30 =~22 -15 =~19 -21 -31 ~-37 16 17 11 15
5,000 15 12 8 9 11 3 -2 -16 -12 -9 =10 -1 =20 =25 4 14 10 12
CLEVELANO TO PITTSBURGH 93 N.MI,
15,000 32 24 15 17 21 8 2 -35 -25 -16 ~19 -22 =37 -u5 22 21 13 20
10,000 23 18 13 15 17 7 1 -25 ~-19 -13 =16 ~-18 =29 =35 7 17 12 15
5,000 12 10 7 8 9 0 -i -13 =10 -7 -8 -9 -18 =23 15 15 10 13
CLEVELAND TO ROCHESTER, N.Y. 212 N.Mi.
15,000 35 20 16 22 22 10 3 -37 -22 -11 -23 -23 -38 -u5 21 21 13 20
10,000 25 15 12 17 17 6 1 -26 =16 =12 =17 -17 -28 -3 16 17 12 15
5,000 14 8 7 9 9 1 = -4 -9 -7 =10 =10 =-19 -24 15 15 10 12
CLEVELAND TO TOLEDO 88 N.MI1.
15,000 -41 =27 -19 =24 -26 -41 -u9 40 26 19 23 26 13 [ 21 21 13 20
10,000 -29 -20 -15 -19 -20 -31 -38 28 20 15 18 20 9 4 16 17 12 15
5,000 -16 =11 -8 ~10 -11 =20 =25 15 10 8 10 11 2 -3 15 15 10 13
CLEVELAND TO TORONTO 168 N.MI.
15,000 21 10 10 15 13 1 -6 =25 -12 =11 -6 -15 =29 -36 21 21 13 20
10,000 té 8 6 11 10 0 -6 -18 -9 -7 =12 -1 -22 -28 17 17 12 15
3,000 9 i 4 7 6 -3 -8 -10 -5 -y -7 -6 -15 =20 15 15 10 13
CLEVELANO TO WASHINGTON, D.Ce 269 N.MI.
15,000 33 25 15 17 21 9 3 -36 -26 -15 -18 -23 37 -u5 21 20 12 19
10,000 24 19 13 15 17 7 2 ~-26 =20 -13 -16 -18 =29 -3y 16 17 1" s
5,000 13 10 7 B 9 1 -3 -13 -1 -7 -8 -10 =18 -23 4 [N 10 12
CLOVIS TO0 LUBBOCK 77T N.MI.
15,000 23 18 4 11 12 1 -i -24 =19 -4 -12 -13 =26 -3y 19 17 " 16
10,000 15 10 2 8 -1 -5 -16 =11 -3 -7 -8 -18 -23 14 13 10 12
5,000 2 0 -3 -1 -1 -8 =12 -2 -1 2 1 0 -7 -12 12 13 9 11
CLOVIS TO SANTA FE 164 NoMI.
15,000 -26 =20 -7 -1 -15 -27 =35 24 20 6 12 1y 3 -2 19 17 11 16
10,000 -1/ =12 -4 -8 -9 -18 =23 16 1 4 7 9 1 -3 1% 12 10 12
5,000 -2 -1 2 2 0 -6 =10 2 1 -2 -2 -1 -7 -1 11 11 8 10
COLLEGE STATION TO HOUSTON 80 N.MI.
15,000 1 X3 15 1 7 9 -1 -7 -19 =16 -1 -8 -10 ~-22 -28 17 16 10 16
10,000 9 7 -1 13 13 -u4 -8 -11 -8 i -5 -5 =14 =-19 |7 13 10 12
5+000 3 0 -4 0 -1 -8 =13 -3 0 3 -1 0 -8 -12 14 13 9 12
COLLEGE STATION TO TEMPLE 64 N.MI.
15,000 =-2% -20 -2 -10 -13 -25 -33 22 19 1 10 12 1 -5 18 16 ] 16
10,000 =1% -11 -1 ~6 -7 ~-17 =22 1K 10 0 6 7 -2 -6 14 13 10 13
5,000 -6 -2 2 -1 -1 =10 -1 5 2 -2 1 1 -7 -1 4 13 9 12
COLDRAQOO SPRINGS TO DENVER [ 58 NeMI.
15,000 -8 -3 0 -5 -4 -15 -22 | 6 2 -1 4 2 -9 =15 20 18 12 17
10,000 -5 -3 1 -3 -2 =11 =15 4 2 -1 3 2 -7 =11 4 13 10 13
5,000 5 5 [ S 5 -1 -4 -5 -5 -6 -6 -6 =12 =16 10 11 8 10
COLORAOO SPRINGS TO OKLAHOMA CITY 397 N.MI.
15,000 25 19 9 15 16 5 0 -27 =20 -9 -16 -17 =29 =35 18 17 1 16
10,000 1 X 12 5 10 11 2 -2 -18 ~12 -6 =-10 -1 ~-20 =25 13 13 10 12
5,000 5 3 1 3 3 -4 -8 | =5 -y ~1 -3 -3 =11 -5 12 12 9 11
COLORADO SPRINGS TO PUEBLO 33 N.MI1.
15,000 16 5 I 7 5 -6 =12 -12 -7 -2 -8 -7 =18 -25 20 18 12 17
10,000 7 Y 0 4 Y -5 -9 i -8 -5 -1 -5 -4 -13 -18 1% 13 10 132
5,000 -h -5 -6 -5 -5 -11 =15 | 3 4 [ S 5 ~2 -6 10 11 B 10
sHEAO®W INOS--COMPUTED FOR A 4S0-XT AIRSPEED.
*eA-~DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
PINUS SIGNS DENOTE HEADWINDS.
THE BOEING COMPANY NO«  16-91 706
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE 1GHT EQUI1VALENT HEADMWIND S» STANDARD DEVIATION

IN OITRECT RETURN

FEET JAN APR JUL OCT s=A50 A75 A85 JAN APR JUuL oOCT A50 AT75 A85 JAN APR JUuL OCT
COLUMBIA TO FLORENCE 71 N.Ml.
15,000 36 28 9 16 20 8 2 -31 -29 -9 -7 -21 =36 45 19 19 n 18
10,000 26 19 8 12 15 5 0 -26 =20 -8 =12 -16 <27 -33 15 16 10 4
5,000 13 10 5 5 8 0 ~4 L O B -6 -5 -8 =11 -22 4 13 9 12
COLUMBIA TO GREENVILLE 82 N.M1.
15,000 =25 -22 -7 =12 -15 =28 -36 22 21 ] 10 14 2 -4 19 19 h 18
10,000 =20 -15 -6 -8 -1 =22 -28 19 15 5 7 n 1 -k 15 16 10 (R0
5,000 =10 -8 -4 -4 -6 =14 -19 9 4 4 3 ] -2 -7 14 13 9 12
COLUMBIA,S.C. TO JACKSONVILLE 214 NoMl.
15,000 -9 -4 -3 -4 -5 =15 =21 5 2 2 3 3 -6 =12 17 17 10 16
16,000 =6 -3 -3 -4 -5 12 -7 L 2 3 3 3 -5 -10 T4 4 9 13
5,000 -6 -3 -2 -2 -3 =11 -15 5 3 2 1 3 -5 -9 12 12 8 n
COLUMBIA TO MERIDIAN 395 Na.Ml.
¥5,000 -35 -27 -7 =16 -19 =34 -4 3y 26 7 15 19 7 2 17 17 10 16
10,000 -25 -18 -7 -1 -1y -2u4 -30 24 18 ] 10 14 5 0 13 4 9 13
5,000 -13 -10 -5 -5 -8 -16 -20 13 10 5 4 8 0 -y 13 12 8 11
COLUMBIA TO MONTGOMERY 283 N.M1.
15,000 -3u4 =26 -7 -15 -19 -33 -~ul 3u 25 7 15 18 ] 1 18 I8 10 17
10,000 -24 -18 -7 =10 -1y =24 =30 24 17 7 10 13 4 0 T4 14 10 13
5,000 -13 -10 -5 -5 -8 -16 -20 12 10 5 4 7 0 -4 13 12 9 12
COLUMBIA TO PENSACOLA ’ ) 373 N.Ml.
15,000 -30 -22 -6 -13 ~16 =29 -37 29 21 5 12 15 5 -1 17 17 10 16
10,000 =21 -15 -6 -9 ~-12 -22 -271 20 15 6 8 1 3 -2 13 4 9 13
5,000 -12 -9 -5 ~h -7 ~15 =19 il 9 5 4 7 -1 -y 12 12 8 11
COLUMB1A,S.C. TO RALEIGH 162 NaMle
15,000 30 20 7 T4 16 4 -1 -32 -22 -7 =15 ~-17 =32 -u0 19 19 11 8
10,000 19 14 -] 10 12 2 -2 -20 -15 -7 -1 ~13 =23 -29 15 16 10 4
5,000 10 8 3 3 6 -2 -6 -1 -8 -h -4 -6 =14 -19 Tu 12 9 12
COLUMBIA TO SAVANNAH 116 NoMI.
15,000 -6 -1 -2 -3 -3 -13 =19 3 =1 2 2 1 -9 =15 18 18 10 17
10,000 -3 -1 -2 -3 -2 =11 =16 1 0 2 2 | -T -2 5 15 10 14
5,000 =L -2 -1 -1 -2 ~10 -1lu 3 1 1 i 1 -6 -10 i3 12 9 12
COLUMBIA TO WASHINGTON, D.C. 354 N.Ml.
15,000 24 T4 7 13 13 2 -3 =27 -7 -1 -15 -15 -28 -3¢ 19 19 11 18
10,000 15 1 5 9 10 } -4 ~-17 =12 -6 =10 -1 -20 -26 15 15 10 T
5,000 8 <] 3 3 5 -3 -1 -9 -6 -3 -4 -5 -i13 -18 13 12 9 12
COLUMBUS yGA. TO MONTGOMERY 75 N.Ml.
15,000 -34 -26 -6 =15 -19 =33 -u1 33 25 ] Tu 18 ] 0 18 18 10 17
10,000 -24 -~18 -6 -10 -13 -24 -30 23 17 5 9 13 3 -2 T4 15 10 lu
5,000 -12 =10 -5 -5 -7 -16 =20 12 9 5 u 7 -1 -5 i3 13 9 12
COLUMBUS,GA. TO PENSACOLA 168 N.Ml.
15,000 -26 ~-18 -4 -0 -13 -26 -33 24 17 3 10 12 i -4 17 17 10 16
10,000 -18 -13 -5 -6 -10 =19 -25 17 12 5 6 9 | -4 Tu Tu 10 13
$,000 ~-11 -8 -5 -u -6 ~-iu  -19 10 8 L 3 ] -2 -6 13 12 9 12
COLUMBUS,GA. TO TALLAHASSEE 131 WMl
15,000 3 5 1 1 2 -8 -13 -6 -7 -1 -2 -3 -4 =20 17 17 10 16
10,000 i 2 -2 1 0 -8 =13 -3 -k 2 -1 -1 =10 =15 T Tu 10 13
5000 ~3 -1 -2 0 -1 -9 =13 2 1 | 0 1 -7 =11 13 12 9 12
COLUMBUS, OH10 TO DAYTON 62 NoMI.
15,000 =42 =28 -18 -2u ~-26 =41 +50 ul 26 X4 23 26 13 6 21 21 13 20
10,000 -30 -21 ~-i4 =19 -20 -32 -~38 29 20 Th 18 20 9 u 16 17 12 15

5,000 -16 -1} -8 ~-10 -1 -20 =25 15 1 7 10 10 2 -3 15 10 13
COLUMBUS, OHIO TO DETROIT 136 NoMi.
15,000 -9 -9 -4 -~ -6 =19 =26 5 6 5 2 kL -8 -~15 21 21 13 20
10,000 -6 -7 -5 -4 -5 =15 =21 L 5 4 2 4 -6 -2 16 17 12 15

5,000 -3 -4 -2 =2 -3 -1 -1s 2 3 2 i 2 -7 -12 | 15 15 10 13

eMEADWINDS--COMPUTED FOR A

eea--DENGTES ANNUAL ECUIVALENT HEADwINDS FOR

450-xT AIRSPEED.

MiNUS SIGNS DENOTE HEADWINDS.

INDICATED PER CENT RELIABILITIES.

THE BOEING COMPANY
TRANSPORT DIVISION

NO. Db6-%ileo
PAGE wt
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ECULVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUI VALENT HEADWINDS STANDARD DEVIATION
IN DIRECT RETU N
FEET JAN APR  JUL OCT =#AS0 A7S AS8S JAN APR  JUL OCT AS0 A7S5 AS8S JAN APR JUL OCT
COLUMBUS, OHIO TO INDIANAPOLIS 157 N.Ml.
15,000 =~41 =27 =11 -2u4 =26 -4l -u9 40 26 17 23 25 13 6 21 21 13 20
10,000 ~-30 =21 =14 =18 -20 -31 -37 29 20 14 18 20 9 4 16 17 12 15
5,000 =16 =11 -8 =10 -1 =20 =25 15 1 7 10 10 2 -3 15 15 10 13
COLUMBUS, OHIO TO LOUISVILLE 172 N.Ml.
15,000 -33 -21 =13 -19 =20 =34 -u2 31 19 12 17 19 7 0 20 20 12 19
10,000 =24 -16 -10 -1y -15 ~26 =32 22 14 Q9 13 |1 ) -1 16 16 12 15
5,000 =12 -8 -6 -7 -8 =17 =22 12 8 S 4 8 -1 -5 14 T4 10 12
COLUMBUS, OHIO TO PHILADELPHIA 352 N.MI.
15,000 43 28 i8 24 27 14 8 -4y -30 -18 -25 =27 -42 =51 20 20 12 19
10,000 30 22 15 19 21 11 6 -31 =23 -15 =20 -21 -32 -38 16 16 11 IR
5,000 16 12 8 10 11 3 -1 -16 -12 -8 -10 -11 -20 =25 14 Tu 9 12
COLUMBUS, OHIO TO PITTSBURGH 126 N.MI.
15,000 41 25 17 24 25 13 6 42 -27 -18 -25 ~26 -4l =50 21 21 13 20
10,000 29 19 13 19 20 Q9 u -30 -20 -14 -19 -20 -31 -37 16 17 12 15
5,000 15 10 7 10 10 2 -3 -16 -1 -8 -10 -1 =20 ~25 15 15 10 13
COLUMBUS, OHIO TO TOLEDO 104 N.MI.
15,000 =19 =15 -8 ~10 -12 =25 =33 15 13 7 8 10 -2 -9 21 21 13 20
10,000 =~13 =11} -8 -8 -10 =20 =26 1 10 7 4 9 -1 -7 16 17 12 15
5,000 -7 -6 -4 -4 -5 =14 =19 6 5 3 ) 4 -4 -9 15 15 10 13
COLUMBUS, OHIO TO WASHINGTON, D.C. 280 N.MI.
15,000 40 28 16 21 25 13 S 42 =29 -~17 -23 -26 -4l =49 20 20 12 19
10,000 29 21 T4 18 20 10 S -30 =22 -14 -8 -20 -31 =37 16 16 1 15
$.,000 15 12 a8 Q9 10 2 -2 -16 =12 -8 -9 =11 ~-19 -24 14 14 9 12
CONCORD TO FITCHBURG 40 NJ,MI,
15,000 =17 -7 -6 =11 -10 =24 -32 13 5 4 Q9 7 -6 -13 23 22 1 21
10,000 -9 ~u -3 -7 -5 =16 =22 [} 2 2 5 L) -7 =13 18 18 12 16
5,000 -3 -1 -3 -3 -3 =12 -7 2 1 2 3 2 -7 =13 16 15 1M 13
CONCORD TO LACONIA 22 N.MIL.
19,000 10 2 3 7 5 -8 ~16 -14 -5 ~4 -9 -8 =22 =29 23 22 15 21
10,000 [ 0 0 3 2 -9 =15 ) -2 -t -5 -3 =14 =20 18 18 12 16
54000 0 0 1 2 1 -9 -1lu -2 0 -2 -2 -2 =11 =16 16 16 12 13
COMOX TO PORT HARDY 111 N.MI,
19,000 =21 =~14 -12 -16 -15 =29 -36 19 12 11 15 14 1 -6 22 20 16 20
10,000 <14 -9 -8 =11 ~-10 -20 =26 13 8 8 10 9 0 -6 18 15 12 T4
5,000 -5 0 -3 ~2 -3 ~11 -15 4 0 3 2 2 -6 =10 14 12 10 13
COMOX T0O VANCOUVER 75 N.MI.
15,000 22 14 12 17 16 3 -4 -23 =15 =12 -18 -17 -30 -37 22 20 15 19
10,000 15 10 8 12 11 1 -4 -16 =11 -8 =12 =11 =21 =27 17 14 12 T4
5+,000 6 1 3 3 -5 -9 -6 -2 -4 -3 -4 -11 =16 14 12 9 12
CORPUS CHRISTI TO HOUSTON 163 N.Ml.
15,000 23 17 L) 8 11 2 -3 -24 ~18 -4 -8 -12 =23 =30 16 15 10 14
10,000 15 12 4’ 5 Q9 1 -3 =16 =-12 -y -6 -9 =17 =22 12 12 9 1
5,000 10 8 6 4 7 0 -4 -1 -9 -6 -1 -7 -15 ~19 13 12 8 11
CORPUS CHRIST! TO SAN ANTONIO 118 N.MI,
15,000 -7 -7 4 -2 -2 ~-13 -18 5 6 -4 2 1 -8B =12 16 15 10 14
10,000 -2 -1 4 1 1 -7 -1 1 1 -4 -2 -1 -9 ~13 12 12 9 11
5,000 3 6 9 4 6 -2 -6 -4 -6 -9 -4 -6 =13 -7 13 12 8 1
DALLAS TO Fl., WORTH 10 N.MI,
15,000 =~32 =25 -6 -1lu -18 =32 =-u0 31 25 6 13 17 S -1 19 18 i 17
10,000 =22 ~1i6 -5 -9 -12 =22 -28 21 16 S Q9 12 2 -2 14 14 10 13
5:000 =10 -B -6 -5 -7 -6 =20 10 14 6 5 7 -2 -6 14 14 10 12
DALLAS TO HOUSION 208 N.M1.
15,000 6 7 0 S ) -6 =11 -9 -9 0 -5 =5 -l -21 17 16 10 16
10,000 3 2 -2 3 1 -7 -1 -l -3 2 -3 -2 =10 =15 135 13 10 12
5,000 -1 b -6 -1 -3 =11 =15 0 3 S 1 3 -5 =10 | 13 13 Q9 12
*HEADWINDS~--COMPUTED FOR A 450-xkT AIRSPEED.
*sA--DENOTLS ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STGNS OENOTE MEADWINOSS
THE BDEING COMPANY NO. 06~9170
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EQUIVALENT HEAOWINOS ANO STANOARO OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEAOQOWINDSe STANDARD DEVIATION
IN DIRECT RETURN
FEET JAN APR JUL OCT ssAS50 ATS A85 JAN APR JUL OCT AS0 ATS A85 JAN APR JUL OCT
OALLAS TO JACKSON 336 N.M].
15,000 ] 25 6 14 17 6 0 -32 =25 -6 -4 -18 ~-32 -39 17 17 10 16
10,000 21 16 4 9 12 3 -2 -22 -16 -4 -9 -12 =22 =28 13 13 9 13
5,000 10 7 S 4 6 -1 -5 -10 -8 -5 -5 -7 =15 =19 13 13 9 11
OALLAS TO KANSAS CI1TY 392 N.MI.
15,000 9 6 3 2 5 -6 -11 -12 -8 -3 -3 -6 =17 =23 18 17 11 16
10,000 7 5 3 2 L -4 -9 -8 -6 -3 -3 -5 <13 -18 LTS 14 10 13
5,000 L 5 6 3 5 -3 -8 -5 -6 -7 -3 -5 =13 -7 13 13 9 12
OALLAS TO LAWTON 129 N.MI.
15,000 =18 -15 -3 -10 -10 -23 -30 16 14 2 9 9 -1 -7 19 18 n 17
10,000 -~-12 -8 -1 -6 -6 =15 =20 10 7 1 5 [ -3 -8 1% % 10 13
5,000 -3 -1 2 -1 0 -9 =14 2 0 -3 0 0 -8 =13 14 1L 10 12
OALLAS TO LITTLE ROCK 256 N.M].
15,000 3 23 6 13 16 5 =1 ~-32 =24 -6 =13 17 -31 -39 18 17 1 17
10,000 22 16 6 9 12 3 -1 =22 -6 -6 -9 -13 -23 -28 14 4 10 13
5,000 11 9 8 5 8 0 -4 -1 =10 -8 -5 -8 -16 =21 14 4 9 12
DALLAS TO LUBBOCK 254 N.MI.
15,000 -30 -2u& -5 -4 -17 -30 -38 29 24 5 13 [ 5 -1 18 17 10 16
10,000 -20 -15 -4 -9 -1 =21 =26 20 4 4 8 1 2 -2 HL) 13 10 12
5,000 -8 -6 -3 -3 -5 =13 -17 7 S 3 3 -3 -8 13 13 9 12
OALLAS TO MCALESTER 133 NoMl.
15,000 14 10 3 L 7 -3 -9 -17 -12 -4 -5 -8 -20 =27 19 184 n 7
10,000 n 8 4 L4 6 -2 -7 -12 -9 -4 -4 -7 =-16 =21 14 4 10 13
5,000 7 7 8 4 7 -2 -7 -7 -7 -8 -4 -7 -15 =20 14 |78 10 12
OALLAS 10 MEMPHIS 367 N.MI.
15,000 35 24 6 4 17 [} 0 -34 -25 -7 -4 -18 =32 -u40 18 17 10 16
10,000 23 16 6 9 13 " -1 =24 -7 -6 =10 -13 =24 =29 13 14 10 13
5,000 12 9 7 S 8 0 -y -12 =10 -7 -5 -8 -16 =21 13 13 9 12
OALLAS TO MIDLAND 276 N.M].
15,000 -31 =25 -5 =12 -17 -30 -37 30 24 5 12 16 5 -1 18 16 10 15
10,000 =21 «1¢& -5 -8 -12 =21 =246 20 15 & 8 1 3 -2 13 13 10 12
55000 -9 -7 -6 -4 -6 =14 -19 9 7 5 L 6 -1 -6 13 13 Q9 1"
DALLAS TO MONROE 244 NaMl.
15,000 31 25 6 13 17 5 0 -32 =25 -6 -4 -18 =32 -39 18 17 10 16
10,000 21 16 L 9 12 3 -2 -22 =16 -4 -9 -12 =22 -28 L RS 13 10 13
5,000 10 7 5 L [} -2 -6 -10 -8 -5 -5 -7 =15 -19 13 13 Q 12
DALLAS TO NtW ORLEANS 379 N.MI.
15,000 25 21 L 11 10 2 -2 -26 =22 -4 -12 -15 -21 =34 17 16 10 15
10,000 16 12 1 7 Q9 0 - -17 -13 -2 -7 -9 =19 =24 13 13 Q9 12
5,000 [ 4 1 3 3 -4 -8 -7 -5 -1 -3 -4 =11 =16 13 12 9 11
DALLAS TO OKLAHOMA Ci1TY 158 N.MI.
15,000 -7 -7 -1 -6 -5 =15 =22 4 5 0 4 3 -7 -13 19 18 1 17
10,000 -4 -2 0 -3 -2 -11 =15 3 1 -1 2 1 -7 -12 | 14 10 13
5,000 1 2 5 1 2 -6 =11 -1 -3 -5 -1 -3 ~-11 =15 u 4 10 12
DALLAS TO SAN ANTONIO 216 N.M1,
15,000 -17 -12 -4 -5 -9 ~-19 =25 15 1 L L 8 -2 -7 17 16 10 15
10,000 =13 -10 -5 -3 -7 =16 =21 12 9 5 3 7 -1 -6 13 13 10 12
5,000 -8 -8 -9 -5 -8 -15 =20 8 8 9 ) 8 0 -5 13 13 9 12
OALLAS T0 SHREVEPORT 155 N.MI.
15,000 31 2% 5 13 17 5 -1 -31 =25 -6 -4 -17 -31 -39 18 17 1 16
10,000 21 15 L 9 11 2 -3 =21 =16 -4 -9 -12 =22 =27 | 3 14 10 13
5,000 9 6 4 [ 6 -2 -7 | -10 -7 -4 -4 -6 =14 =19 14 13 9 12
DALLAS T0 TULSA 207 NoMI.
15,000 8 5 2 1 '} -6 =12 -1 -7 -2 -3 -5 =16 =23 19 18 B "7
10,000 6 5 3 2 LY -5 -9 | -8 -6 -3 -3 -5 =13 -~-18 [ RTS R} 10 13
5,000 9 5 7 3 5 -3 -8 | -6 -6 -7 -3 -6 -lu -18 14 14 10 12
CHEADWINDS——COMPUTED FOR A  490-KT AIRSPEED.
ssA-—DENDTES ANNUAL EQUIVALENT HEADWINOS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDS.
THE BOEING COMPANY NO. D6-9176
TRANSPORY DIVISION PAGE 89
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HE1GHT EQUIVALENT HEADGWINGOGSs STANDARD DEVIATION
IN DIRECT RETURN

FEET | JAN APR JUL DOCT eeAS0 A75 AB5 | JAN APR JUL DCT 450 A75 AB85 | JAN APR JUL oOCT
DALLAS TO WACO ) 77 NoMI.
15,000 =13 -9 -y -3 -7 =17 -2 10 7 32 5 -5 -0 18 7 N e
10,000 -10 -8 -y -3 -6 =14 =19 9 7 § 2 5 -3 -g W 10 13
5,000 -7 -7 -9 -y -7 <15 -9 6 7 9 u 7T -2 - w13 9 g2
DALLAS TD WICHITA FALLS 107 NoMI.
15,000 ~24 =19 -4 =12  -J3 -26 -34 22 18 3 N 12 - 19 7 n a7
10,000 =-15 -31 -2 -7 -8 -18 -23 w0 2 7 8 -1 -6 W% 10 13
5,000 -5 -3 0 -2 -2 =11 -15 § 2 -1 ) 2. -7 -n W w10 g2
DANVILLE TO GREENSBORD W1 N.MI.
15,000 =32 -21 -9 -7 -1 -32 -4 30 19 8 16 17 5 - 20 20 12 a9
10,000 =21 -15 -7 12 13 -24 -30 | 20 1u TN 12 2 43 16 17 11 s
5,000 -11 -8 -4 -g -7 =15 =20 10 7 M 6 -2 -6 1 13 9 13
DANVILLE TD RICHMDNO 112 N.MI.
15,000 36 24 12 |9 21 9 3 | =37 =26 -12 -20 -22 -37 -u5 200 20 12 19
10,000 25 18 10 4 16 6 1 =26 =19 =10 =15 ~17 -28 -3 16 17 11 15
5,000 13 10 6 6 8 0 =& =14 =10 =6 -8 -9 -17 -22 W 13 9 3
DAYTON TD FT. WAYNE 79 N.M1.
15,000 =25 -18 -11 =14 -16 -30 -»7 22 16 10 12 % 2 -5 [ 21 21 a3 20
10,000 =18 =14 =10 =11 -13 -23 -29 16 13 9 10 12 " 16 17 12 s
5,000 -9 -7 -5 4 -7 -5 -2 8 7 § 5 6 -3 -7 15 15 10 13
DAYTON TD INOIANAPOLYS 96 NoMI.
150600 -4l =27 17 =24 -26 -41 -49 W0 26 17 23 25 12 4 21 21 13 20
10,000 ~30 -21 -14 -18 -20 -31 -37 29 20 13 17 19 9 3 16 17 12 s
5,000 =16 =11 -8 -10 -11 -20 -25 15 11 7 10 10 2 -3 15 15 10 13
DAYTON TO PITTSBURGH 187 NoMl.
15,000 41 26 17 24 25 13 6 | -2 27 -18 -25 -26 -41 -s50 21 21 12 20
10,000 29 20 1 18 20 9 b [ -30 -20 -1y =19 -20 -3 -37 16 17T 32 s
5,000 15 11 710 10 2 -3 |-16 - -8 =10 -11 -20 -2% (T TR R Pt
DAYTON TO ST. LOUIS 294 NoMI.
15,000 =39 26 -16 =22 -24 -38 -ug 38 25 15 2) 23 1 5 19 20 12 e
10,000 -28 -20 -13 -16 -19 -29 -35 | 28 19 12 s 18 8 3 15 96 N
5,000 =15 ~11 -7 -9  -10 -19 -2 15 10 7 9 10 1 -3 W 1% 10 12
OAYTON TO WASHINGTON, 0.C. 339 N.MI.
15,000 41 28 17 22 25 13 T | =42 =29 17 -23 26 -40 -u9 200 20 12 19
10,000 29 21 14 18 200 10 5 | =30 -22 -1y -18 -21 =31 -37 15 16 11 1y
5,000 15 12 8 9 10 2 -2 [-16 =12 -8 -9 -J1 -19 -24 W 9 g2
DAYTONA BEACH TD JACKSONVILLE 80 N.MI.
15,000 -11 =10 1 -3 -5 -1 -22 9 8 -1 2 v =5 -0 179t 9 s
10,000 -5 -¢ 2 -1 -2 -1 -15 3 5 -2 0 S W 9 13
$,000 3 0 1 0 1 -6 -10 | -3 o -2 -1 -9 -13 12 12 8 1
DAYTONA BEACH TO LAKELAND 87 N.MI.
15,000 =15 =12 -4 -8 -9 -j19 -26 woon u 7 8 -1 -5 16 16 9 14
10,000 11 -9 -4 ¢ -7 <15 -20 T 8 M 5 7T -1 -5 13 13 9 32
5,000 ~8 -7 -y -y -6 =13 -7 7 7 u . 5 -1 -5 12 N 8 11
DAYTONA BEACH TO MELBODURNE 69 NoMI.
15,000 8 7T -3 0 2 -1 -n -9 -9 3 - -3 -13 ~y9 16 18 9 1k
10,000 2 -3 - 0 -8 -12 | -3 -y 3 1 0 -9 -13 13 135 9 g2
5,000 -6 -2 -3 -3 -6 =10 -1k 5 2 3 3 -4 -8 12 N 8 1
DAYTONA BEACH TO MIAMI 207 N.MI.
15,000 5 5 -y - 0 -8 -12 =5 =8 M 1 -1 =16 =16 15 14 8 13
10,060 0 2 - -3 -2 -9 -3 | -y -3 . 3 1 -6 -10 | 12 12 g8 1
5,000 -6 -4 -4 -y -5 -1 =15 | s u N u v -2 - "Moo T 10
DAYTONA BEACH TQ DRLANDD b1 N.MI.
15,000 -10 -8 -& -p -7 -18 ~21 8 7 § 8 6 -3 -8 ; 16 1e 9
10,000 -9 -6 -& -5 -4 -14 -18 8 5 § 5 5 -2 -7 w13 9 2

$:000 ~8 -6 ~8 -k -5 -13 -17 7 6 u . 5 S a } 12 12 8 n

NO. D&~-917s




' EQUIVALENTY HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEADWINDSe STANDARD DEVIATION
IN DIRECT RETURN
l FEET | JAN APR JUL OCT ##AS50 A75 AB5 |JAN APR JUL OCT AS0 ATS AB5 | JAN APR JUL OCT
“"DAYTONA BEACH TO TAMPA 10T N.MI.
15,000 =19 =16 -4 -9 =31 =21 =27 1715 4 8 10 1 -3 16 15 T
10,000 -13 =-10 -4 -6 -8 =16 =21 1310 4 6 4 0 -4 13 13 9 12
] 5,000 -7 -7 -4 -4 -6 -13 -17 7 7 X 4 5 -2 -5 12 11 8 I
- DAYTONA BEACH TO WEST PALM BEACH 158 N.MI.
15,000 8 7 -3 0 2 -7 -Nn -9 -8 3 0 -3 =12 -18 15 15 8 13
; 10,000 1 3 -y =2 -1 -8 -12 -2 - 4 2 0 -8 -12 13 12 8 M
} 5,000 -6 -3 -4 -y -4 =11 =15 6 3 y 3 S M 1 8 10
DENVER TO GRAND JUNCTION 174 NoMI.
15,000 =23 -18 =14 =15 -17 =-28 -3y 22 17w . 16 6 0 19 7 12 17
10,000 -13 =11 -8 =10 -10 -18 =22 13 10 8 10 10 2 =2 13 12 10 12
5,000 -1 -2 -2 -2 -2 -7 =10 1 2 ] 2 2 -8 -7 9 9 4 8
DENVER TO LINCOLN 377 N.MI.
15,000 26 20 16 18 19 9. 3 |-27 -20 -16 -19 <20 -32 -38 19 18 12 17
10,000 18 13 10 12 13 4 0 |-18 =13 =10 ~-12 <13 =22 =271 13 13 10 13
5,000 7 7 6 8 7 0 -u -8 -1 -6 -8 -7 =15 =19 M 12 10 N
DENVER TO LUBBOCK 395 N.MI.
15,000 11 7 2 7 6 -4 -9 |-13 -9 -2 -8 -7 -18 -2 18 17 N 16
10,000 8 u 1 4 4 -4 -8 -9 -5 -1 -4 -4 -12 -7 13 12 9 12
: 5,000 -2 -3 -4 - -4 =11 -4 2 3 6 u v -3 -7 10 1N 8 10
DENVER TO OMAHA 377 N.MI.
15,000 26 20 16 18 19 9 3 | -27 -20 -Y6 =-19 -20 =32 -38 19 18 12 17
10,000 18 13 10 12 13 " 0 |[-18 =13 <10 =12 -13 =22 -271 13 13 10 13
5,000 7 7 6 8 7 0 -4 -8 -7 -6 -8 -7 -15 =19 n 12 10 "
DENVER TO RAPID CITY 270 N.Ml.
3 15,000 2 3 6 2 W -7 -4 -4 -4 -7 -3 -5 =16 =21 19 18 12 17
| 10,000 1 1 " 1 2 -1 -n -2 =1 - -] -2 -10 -15 13 13 10 12
5,000 6 u 5 5 5 -2 -6 -6 =5 =5 =% -5 =12 -16 i 1 9 K
' DENVER TO SALY LAKE CITY 330 N.Ml.
‘ 15,000 =23 -17 -13 =16 =17 -27 =34 22 16 13 15 16 6 0 18 16 1N 16
10,000 =13 ~t0 =7 =10 =-10 =17 =21 1310 T 10 10 2 - 12 N 9 1
5,000 3 1 2 2 2 -3 -5 -3 -1 -2 =2 -2 -1 -9 8 8 6 7
t DENVER TO WICHITA 379 N.MI.
l 15,000 27 20 12 7 18 8 2 | -28 -21 -13 -18 -19 =31 -371 19 17 N 16
10,000 19 13 8 12 12 4 0 | =19 =-1u -8 =12 -13 -22 =26 13 13 10 13
5,000 6 5 3 6 s -2 -6 -7 -5 =3 -5 -5 =13 -17 n 12 9 1N
1 DES MOINES TO KANSAS CITY 151 N.MI.
15,000 -9 -7 -5 -3 -6 -18 =25 5 5 u 2 4 -8 -1 20 20 13 19
10,000 -6 -u -4 =3 -4 ~14 =19 " 3 3 2 3 -7 <12 15 16 12 15
5,000 -2 =3 -y =2 -3 =12 -1 1 3 " 2 2 -6 -1 w15 1 13
DES MOINES TO MINNEAPOLIS 202 N.MI.
15,000 =3 =2 0 -3 -2 -w4 =20 0 (VIR | 1 o0 -12 -18 20 20 13 19
10,060 -3 -2 -1 =2 -2 =11 -7 1 1 0 1 1 -9 -1k 15 16 12 15
5,000 -2 =2 1 - -1 -10 =-15 1 1 -2 0 0 -9 -13 1 15 1 13
DES MOINES TO OMAHA 147 N.MI.
15,000 =31 =21 =17 =20 =22 =34 -kl | 29 20 16 19 21 9 3 20 20 13 19
10,000 -22 =15 =12 =-1& =15 =25 -31 | 2] "W N 13 15 5 0 1S 15 12 15
5,000 ~-11 -8 =T -9 -9 -17 -22 10 8 7 9 8 0 -5 W N 13
|

DES MOINES TO ST. LOUIS 225 N.Ml.
15,000 25 16 11 16 1o W =2 | =26 =17 =12 -17T -11T -30 -371 20 20 13 19
10,000 18 13 8 1 12 2 -3 | =19 -13 -9 -12 -13 -23 -28 15 16 12 15
5,000 9 6 3 6 6 =3 ~7T | -10 -1 =-u -7 -7 -15 =20 %15 10 13
DES MOINES TO WATERLOO B3 N.Ml.
15,000 18 13 11 1 13 1 =6 | =21 -l =12 =13 -15 =27 -3 20 20 13 20
10,000 V3 9 8 8 10 0 -6 | -15 =10 =9 =9 -10 -20 =26 15 16 12 15
5,000 6 u s 6 S -8 =9 | -7 -5 -5 =4 -6 =15 =20 | 1w 15 1 i3

eHEADWINOS~--COMPUTED FOR A uS50-KT AIRSPEED.
eea~~DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INOICATED PER CENT RELIABILITIES.
MINUS STGNS DENOTE HEADWINDS:
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADMWIND Se STANDARD DEVIATION
IN DIRECT RETURN

FEET | JAN APR JUL OCT =#A50 A75 AB85 |[JAN APR JUL OCT AS0 A75 A85 | JAN APR JUL OCT
DETROIT TO FLINT 47 N.MI.
15,000 =-17 -14 =10 =10 -12 -25 =33 w1 8 8 10 -2 -9 2 21 w21
10,000 -12 -10 -8 -8 -9 -20 -2¢ 10 9 7 7 8 -2 -8 17 18 13 16
5,000 -7 -6 -4 -i -5 -1k =19 6 5 u 3 v -5 =10 15 16 11 13
DETROIT 10 GRAND RAPIDS 110 N.MI.
15,000 -37 -24 =19 =23 =25 -39 -u& 35 23 19 21 26 11 m 27 21 w20
10,000 =26 -18 =15 =17 -19 =30 -36 26 18 W 7 18 8 2 16 17 12 s
5,000 ~15 -10 -8 =-10 -10 -20 -25 " 9 8 9 10 1 - 15 15 11 13
DETROIT TO INDIANAPOLIS 200 N.MI.
15,000 -27 -16 -12 -16 -17 -30 -38 26 % 11 15 3 -3 20 21 13 20
10,000 <20 -12 -9 =12 -13 =23 -29 s 1 8 1 12 2 -y 16 17 12 15
5,000 -10 -6 -5 -7 -7 -16 =21 10 5 7 6 -2 -7 15 15 10 13
DETROIT TO LAND O LAKES 34k NoMI1.
15,000 -29 =-19 -17 =19 -20 -33 -40 26 18 17 7 19 7 1 20 19 13 19
10,000 -21 -1y -13 -14 -16 =25 -3 20 13 13 15 5 0 15 16 12 15
5,000 -12 -8 -7 -8 -8 -17 -22 1" 7 6 7 8 -1 -5 W15 1 13
DETROIT TO LANSING 64 N.MI.
15,000 -34 -23 -18 -21 -23 -37 -u5 33 22 7 20 22 9 3 21 21 I 20
10,000 -25 ~18 ~-1% -16 -18 -29 -35 20 17 % e 17 7 1 16 17 13 e
5,000 =14 -10 -8 =9 =-10 =19 =24 13 9 7 8 9 0 -5 15 16 11 13
DETROIT TO LOUISVILLE 266 N.MI.
15,000 =19 -10 -7 =11 =11 -23 =30 15 7 8 9 9 ~3 -9 20 20 12 19
10,000 =-13 -7 -5 -8 -8 -18 -23 " 8 u 7 T -3 -8 15 16 12 s
5,000 -7 -4 -3 -y -4 -13 -7 6 3 3 4 -5 -9 w10 12
DETROIT TO MILWAUKEE 206 N.MI.
15,000 ~37 -25 =-20 =23 -25 -390 -ué 36 24 19 22 28 12 6 21 20 13 20
10,000 -27 =19 ~-15 =18 =-19 -30 -3¢ 27 18 15 17 19 9 3 16 17 12 s
5,000 -15 ~10 -8 -10 -11 =20 =25 14 9 8 10 10 1 -3 15 15 11 13
DETROIT TO PHILADELPHIA 393 N.MI.
15,000 38 27 18 21 25 12 6 | -39 -28 -18 -22 -26 -39 -u7 20 20 12 19
10,000 28 20 15 18 1910 S |-28 -21 -15 -18 =20 =31 -3p 16 16 11 1y
5,000 15 11 8 9 10 2 -2 [-15 12 -9 =10 =11 -19 -24 W 10 12
DETROIT TO PITTSBURGH 176 N.MI.
15,000 32 23 15 18 21 9 2 1 -34 =28 =16 -19 -22 -3 -4y 2 21 13 20
10,000 23 17 15 1§ 17 7 [ -2u4 -18 -13 -16 -18 -28 -3u 16 17 12 s
5,000 12 10 7 8 9 0 -4 {-13 -j0 =7 -8 -9 -18 -23 15 15 10 13
DETROIT TO ROCHESTER, N.Y. 256 N.MI.
15,000 38 23 19 23 25 12 6 | -39 -2u -19 -24 -26 -uD -u8 27 21 13 29
10,000 28 17 Ik 18 19 9 3 |-28 -18 -15 =19 -20 -30 -3s 16 17 12 s
5,000 15 10 8 10 " 2 -3 |-16 -10 -9 -1t =11 =20 -25 W15 10 a2
DETROIT TO ST. LOUIS 382 N.MI.
15,000 -33 -21 =15 =19 =21 =34 -4 31 20 w7 20 8 2 19 19 12 9
10,000 -24 =16 =~11 =15 -16 =26 =32 2315 11 15 6 1 15 16 11 .
5,000 -13 -8 =7 -9 -9 -17 -22 12 8 8 8 0 -4 LU TSR 1 SR P
DEIROIT TO TOLEDO Wl NJ.MI.
15,000 =19 -10 -8 =-12 -12 -25 =32 15 7 T 0 9 -3 -10 22 21w gy
10,000 =13 -7 -5 -9 -8 =19 -25 1 6 5 7 7T -3 -9 1717 12 s
5,000 -7 -3 -3 -§ -5 -l ~-19 6 3 3 5 4 -5 -10 15 15 N3
DETROIT TO WASHINGTON, D.C. 352 N.MI.
15,000 33 24 15 17 21 9 3 | -35 <26 -16 ~19 -23 -36 -4y 20 20 12 19
10,000 28 19 13 45 17 8 2 1 -25 -19 -14 -1 -18 -28 -3 16 16 11 1y
5,000 13 10 7 8 9 1 -3 [ =13 -1 -7 -8 =10 -18 -23 Wy 9 12
DOTHAN TO NONTGDMERY 80 NeW1.
15,000 -17 -1 -8 =8 -10 =22 =29 15 15 3 7 9 -1 -7 18 18 10 7
10,000 -11 ~10 0 -5 -6 -16 -21 10 9 0 5 S -3 -g (LS E R T S

5,000 -3 -3 -} -2 -2 -10 -1w 2 3 0 2 2 -6 -10 13 13 9 12

*HEADWINDS—~COMPUTED FOR A
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUI VALENT HEADMWINOSSs STANDARD DEVIATION
IN DIRECT RETURN
FEET JAN APR JUL OCT ##A50 ATS5 AB5 JAN APR JuL OCT AS50 A75 A85 JAN APR Jut oOCT
EDMONTON TO GRAND PRAIRIE 217 NeMl.
15,000 -23 -12 -10 -19 -t6 -2T7 -33 22 12 10 18 15 L - 17 16 iy 15
10,000 -7 -0 -9 ~15 -t2 =21 =25 16 9 8 15 12 4 -1 14 12 10 12
5,000 -8 -2 -3 -8 -5 =13 -17 T 1 3 4 4 -4 -8 13 12 10 12
EOMONTON TO REGINA 372 NeMl.
15,000 25 15 L) 20 18 8 3 -26 =15 -15 =21 -19 =29 -35 16 15 13 15
10,000 19 i 1 16 14 ) 2 -20 =11 -1t -7 -4 =22 =27 12 11 10 (R
5,000 10 3 3 9 6 -2 -6 -1t -3 -4 -9 -7 -15 =20 13 12 B 12
EOMONTON TO SASKATOON 260 N.M).
15,000 25 15 15 20 18 8 3 -26 -16 -15 =21 -19 =29 -35 16 15 13 15
10,000 19 i 10 16 4 ] 2 -19 -1t =11 ~-i6 -4 -22 =27 13 12 10 12
5,000 (R ] 3 4 10 T -2 -6 -12 -4 -4 -10 -7 -16 <21 i 12 1] 13
ELKO TO ELY 102 N.M1,
15,000 12 8 1 6 ) -5 -1 -4 -9 -2 -7 -7 =~-19 -2¢6 21 18 12 18
10,000 8 5 -1 4 3 -5 -9 -8 -5 0 -4 -4 ~-13 -7 14 13 10 12
5,000 -5 -4 -1 -4 -3 -8 -1t 4 4 1 4 3 -2 -5 6 8
ELKO TO RENO 199 N.M1.
15,000 =20 -4 -4 -i3 -5 -26 -33 18 13 4 12 4 3 -4 21 18 12 18
10,000 -13 -9 -8 -9 -9 -i8 -23 12 8 8 8 9 1 -4 15 13 9 13
5,000 -y -4 0 =5 -3 -9 =12 4 4 0 4 3 -3 -5 10 8 6 8
ELMIRA TO ROCHESTER, N.Y. 67 N.HMl.
15,000 =20 -t7 -12 -1} -15 -28 -3¢ 16 15 1 9 12 0 -7 22 22 14 21
10,000 -6 -%3 -10 =10 -t2 -23 -29 th 12 10 9 t ] -5 17 18 12 16
5,000 -9 -8 -6 -5 -7 =16 =21 8 4 4 6 -3 -8 15 15 n 13
ELMIRA TO WILLIAMSPORT 55 N.Ml.
15,000 -5 1 0 -5 -2 =15 <22 t -4 -1 3 -t =13 -21 22 22 4 21
10,000 -2 2 1 -2 0 -t0 =16 -1 -3 -2 0 -2 -t2 -8 17 18 12 LX)
5,000 -1 1 1 -1 0 -9 -t -1 -2 -1 0 -1 <10 -15 5 15 Tt 13
EL PASO TO MIOLANO 213 NoMl.
15,000 27 23 3 10 14 3 -2 -28 -23 -4 -1 -15 -28 -35 18 16 10 15
10,000 17 14 3 6 9 1 -3 -8 ~1u -3 -7 -0 ~19 -24 13 12 9 1"
5,000 4 3 1 -1 1 - -9 -4 -3 -1 } -2 -8 -12 1" 11 7 10
EL PASO TO PHOENIX 301 N.M1.
15,000 -24 =19 -2 -9 -12 -2y -32 23 19 1 9 (R 1 -4 i8 5 10 i
10,000 -1 -14% -2 -5 -7 -15 =20 1y 1t 1 4 7 -1 -4 13 (R 8 10
5,000 2 2 3 5 3 -2 -5 =2 -2 = -5 -3 -8 -1 8 5 8
EL PASO TO ROSWELL 134 NeMl.
15,000 19 16 7 8 H 2 -4 -20 -7 -7 -8 -t2 =23 -30 18 16 10 15
10,000 12 10 5 6 8 0 -y ~-13 -t -5 -6 -8 -t7 -21 th 12 9 it
5,000 6 6 (-] 2 5 -1 =5 -7 -6 -6 =2 -5 =12 -15 n 10 T 10
EL PASO TO TUCSON 233 Nu.Ml.
15,000 -25 -2% -2 -0 -13 -26 -33 24 21 2 9 13 2 -3 18 5 10 L)
10,000 =15 -12 -2 -5 -8 -6 =21 ty 12 2 5 8 0 L 13 1 8 i
5,000 i 0 1 5 2 -3 -6 -1 -1 =2 -5 -2 -7 -0 9 5 8
ELY TD SALT LAKE CITY 160 N.M1.
15,000 15 12 13 10 13 2 -4 -t6 -13 -ts -1} -th =24 -31 20 17 12 17
10,000 9 7 8 7 8 0 -4 =10 -8 -8 -8 -8 -té6 -20 13 12 10 i
5,000 i 3 0 2 1 -3 -6 -1 -3 0 -2 -2 -6 -9 8 8 ] 7
EUGENE TO MEDFORO 106 N.M1.
15,000 [ 2 1 1 2 -0 ~17 -8 -3 -2 -3 -4 <16 -23 22 20 13 20
10,000 2 0 0 [ 1 -9 -1 -4 -1 0 -1 -1 -1l -6 17 15 i 4
5,000 -3 -2 L] -3 -1 -8 -t2 3 2 -4 2 ] -7 -10 13 10 8 10
EUGENE TO SALEM 48 NeMl.
15,000 0 3 3 4 3 -0 -7 -3 -5 -4 -6 -8 -7 -24 23 21 Th 20
10,000 4 4 2 3 3 -6 =12 -5 -5 -3 -4 -4 =14 -19 17 15 11 15
5.000 6 3 -3 5 2 -5 -9 -6 -4 3 -5 -2 ~10 -15 13 1t 8 1"
sHEADWINOS-~COMPUTED FOR A 450-xT AIRSPEED.
seA-—DENOTES ANNUAL EQUIVALENT MEADWINDS FOR INDICATED PER CENT RELJABILITIES.
MINUS SIGNS DENOTE HEADWINDS. -
THE BOEING COMPANY NO. D6-91T76
TRANSPORTY DIVISION PAGE 53




EQUIVALENT HEADWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

PAGE 5%

TRANSPORT DIVISION

HEIGHT EQUI VYALENT HE ADWI1ND S» STANDARD DEVIATION
IN DIRECT RETURN
__FEET _JAN APR JUL OCT #sAS0 A75 A8S JAN APR JUL OCT A50 A75 aA85 JAN APR JUL oOCT
EVANSVILLE TO INDIANAPOLIS 117 NeMi.
15,000 19 11 7 9 1 -1 -7 -23 -13 -8 -1 =13 -26 -33 20 21 12 20
10,000 T4 9 6 8 9 -1 -6 =16 -10 -6 -9 -10 -20 -26 15 16 12 15
5,000 7 S L] 4 5 -4 -8 -8 -4 -4 -5 =5 =14 =19 15 15 10 13
EVANSVILLE TO LOUISVILLE 85 N.Mj.
15,000 39 26 1 20 23 H] 4 =40 =27 -4 =21 =24 -39 47 20 20 12 20
10,000 28 20 1 15 18 8 2 =29 =20 =12 -16 -18 ~30 -135 15 16 12 15
5,000 15 11 7 8 10 1 -l -15 -1 -7 -8 =10 =19 -2y 15 15 10 13
EVANSVILLE TO NASHVILLE 122 N.MI.
15,000 7 8 4 6 6 -5 <12 -1l =13 -4 -7 -8 20 -271 20 20 12 19
10,000 [ 6 3 4 5 -5 -10 -8 -8 -3 -5 -6 ~15 =21 15 16 n 15
5+000 3 3 2 2 2 -6 =11 -4 -3 -2 -3 -3 ~11 -16 15 4 10 13
EVANSVILLE TO OWENSBDRO 25 N.M1.
15,000 23 18 9 14 15 3 -3 -26 =20 -10 -15 -17 =-30 -38 21 21 12 20
10,000 18 4 7 10 12 2 -4 =19 -15 -8 <11 ~-13 =23 -29 16 17 12 15
5,000 9 7 4 5 6 -3 -7 -10 -8 -4 -6 -1 =16 -21 15 15 10 13
EVANSVILLE TO PADUCAH 83 N.MI1.
15,000 =31 -19 -9 -1y =17 =31 <39 28 18 9 13 16 b -3 20 20 12 20
10,000 -22 -1y -8 -11 -13 24 -3¢ 20 13 8 10 12 2 -3 15 16 1 15
5,000 -mN -8 -5 -6 -7 =16 =21 11 8 5 5 T -2 -6 15 15 10 13
EVANSVILLE TO ST. LOUIS 140 N. M1,
15,000 -37 -25 -ju =21 ‘23 =37 ~us5 35 24 13 20 22 9 3 20 20 12 19
10,000 =27 -19 -11 =15 -17 =28 -3y 26 19 10 14 17 7 1 15 16 12 15
5,000 =14 -10 -6 -8 -9 -18 -2y 14 10 6 8 9 0 -4 15 15 10 13
FARGO TO GRAND FDRKS 62 NoMI.
15,000 =13 =10 -6 -10 -9 =21 -28 10 8 5 9 8 -4 -10 19 19 4 18
10,000 -11 -8 -6 -8 -8 -18 -23 10 7 S T 7 -2 ~7 14 15 12 15
9:000 -7 -4 -1 -6 -4 ~l4 -19 6 3 1 5 4 -6 -1 14 15 12 15
FARGO TO JAMESTOWN 76 N.MI.
15,000 -28 -18 -21 -2y -22 -34 ~ui 27 17 20 23 22 10 4 19 19 4 18
10,000 =21 -~12 -5 =36 -16 -26 -3 20 n 14 16 15 [ 1 14 15 12 15
5:000 -1 -5 -6 =10 -8 «17 -23 11 b [ 9 T -2 -7 14 4 12 15
L ]
FARGO TO MINNEAPOLIS 194 NoM1.
15,000 25 17 17 20 24 8 2 =27 ~18 -18 -22 =21 -33 -39 19 19 13 18
10,000 20 13 13 15 15 6 Q -21 =13 -13 <15 16 -25 -3 14 15 12 Ts
5,000 12 6 5 9 8 -1 -6 -12 -6 =5 =10 -8 -18 -23 14 4 12 4
FARGO TO WINNIPEG : 180 N.M1.
15,000 -1 -8 -4 -9 -8 -19 =25 8 7 3 T 6 -5 -11 18 18 4 18
10,000 -9 -7 -4 -7 -7 «16 =21 8 6 4 6 6 -3 -8 T4 4 12 14
5,000 -5 -3 -1 -5 -3 -12 -7 5 2 0 4 3 -6 -1t Ty u 12 1y
FLINT TO GRAND RAPIDS 84 N.MI,
15,000 -38 24 =20 -2y -25 ~40 -~u7 ar 23 19 23 25 12 5 21 21 4 20
10,000 -27 -18 -15 -18 -19 -30 -3¢ 27 17 15 18 19 8 3 16 17 13 16
5,000 -~15 ~1Q -9 -1 -1 -20 -25 15 9 8 10 10 1 -4 15 16 n 13
FLINT TO SAGINAW 37 NoMI.
15,000 =18 -i& —-11 =11 -13 -26 -33 th 12 9 9 1 -2 -9 22 21 4 21
10,000 =13 -10 -8 -9 -10 -20 =26 1 9 8 T 9 -2 -7 17 18 13 16
5,000 ~-T -6 -k -u -5 -4 =20 [ 5 b 3 5 -5 -10 15 16 n 13
FLORENCE TQ RALFIGH 111 N.MT,
15,000 e 1 4 10 10 -1 -7 -23 ~14 -5 =11 =12 -25 -32 19 19 1 19
10,000 1 8 [} 7 7 -2 -7 -13 -10 -4 -8 -8 -18 =23 15 16 10 15
5,000 6 L) 2 2 3 -5 -9 -7 -5 -2 -2 -4 -12 -16 1y 13 9 13
FT. LAUDERDALE TO MIANMI 17 N.M1,
15,000 -N -k -3 -5 -4 -12 -16 3 3 3 N 3 -4 -9 15 14 8 12
10,000 -4 -3 -3 -5 -4 =11 -1 [} 3 3 L] 3 -3 -7 12 1l 7 10
5,000 -3 =5 -h -3 -4 -10 ~-in 3 5 3 3 3 -3 -7 1 10 7 10
SHEADWINDS~~COMPUTED FOR A &S50-KT AIRSPEED.
®sA--DENOTES ANNUAL EQUIVALENT HEADWINOS FDR INDICATED PER CENT RELIABILITIES,
MINUS SIGNS OENOTE HEADWINDS.
THE BOEING COMPANY NO. D6-917s
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUI VALENT HEADNWNIND Ss STANDARD DEVIATION
IN DIRECT RETURN

FEET JAN APR JUL OCT ##AS0 AT7S5 AS8S JAN APR JuL D0CT AS0 A7S ABS JAN APR JUL o0CT
FT. LAUDERDALE TO WEST PALM BEACH 37 N.MI.
15,000 -1 -1 LS 3 2 -7 =11 0 0 -4 -4 -2 <10 -1u 15 14 8 12
10,000 2 1 4 L 3 -4 -8 -3 -1 -4 -4 -3 -10 -14 13 12 8 1
5,000 S S L 4 L -2 -6 -5 -5 -5 -4 -5 =11 =15 11 10 7 10
FT. MEYERS TO SARASOTA 61 N.MI.
15,000 -13 -13 3 -3 -5 =~-16 =22 12 12 -3 2 LS -5 -9 15 4 8 13
10,000 -5 -b L 4] -1 -9 -1k 4 5 -h -1 i -7 -1 13 12 8 ]
5,000 ] 2 4 [ LS - -7 -b -2 -4 -4 -4 =11 =14 1" 11 8 10
FT. MEYERS TO WEST PALM BEACH 95 N.MI.
15,000 18 17 -1 9 0 -5 -19 -18 0 -7 -9 =21 =27 15 1LY a8 12
10,000 9 10 -1 3 5 -1 -7 -10 =10 1 -4 ~5 =13 -18 12 12 8 1
5,000 -2 3 -1 -1 0 - -10 1 -3 0 1 0 -7 =10 " 10 7 10
FT. NELSON TO FT. ST. JOHN 167 N.MI.
15,000 9 3 [ [ S -5 =10 -11 -3 -U4 -7 -6 -16 =22 17 15 13 15
10,000 7 2 b LS [ -i -8 -8 -3 -4 -5 -5 =13 -7 4 11 10 12
5,000 -2 -2 -1 1 -1 -9 =13 1 2 1 -1 1 -7 -1 13 n 10 13
FT. ST. JUHN TO GRAND PRAIRIE 89 N.MI.
15,000 V7 8 [ 4 1 0 -5 -17 -9 -7 -4 -12 <23 =29 17 16 1 16
10,000 13 7 [ 12 9 I -3 | ~-13 -7 -7 =12 -10 -18 -23 4 12 10 12
5,000 3 -1 1 5 2 -6 =10 -3 1 -2 -5 -2 -10 -15 13 12 10 13
FT. ST, JOHN YO PRINCE GEORGE 156 N.MI.
15,000 -7 -7 -4 -1 -7 -18 =24 [ ] 3 9 6 -5 -11 18 16 1Y 16
10,000 -6 -6 -3 -9 -6 -4 -19 S S 2 9 S -3 -8 15 12 10 13
5,000 -9 -6 ~3 -8 -84 =14 =19 9 ] 3 7 ] -2 -6 13 12 10 12
Fi. SMITH TO LITTLE ROCK 111 N.MI.
15,000 31 24 7 15 18 [ 0 -33 -25 -7 -6 -19 =33 -w 20 19 n 18
10,000 22 16 5 [} 13 3 -2 -23 -7 -6 -11 -13 -24 -30 15 15 10 1R
5,000 10 8 6 5 7 -2 -6 -10 -8 -6 -5 -7 =16 -21 14 15 10 12
FT. SMITH TO TEXARKANA 114 NoMl.
15,000 0 3 I 3 2 -9 =15 -3 -5 -1 - -3 =14 =-20 19 18 n 18
10,000 0 ) -1 1 0 -9 =13 -2 -2 1 -2 -1 -10 ~15 1K 4 10 14
5,000 -2 -2 -3 -1 -2 =10 -15 1 2 3 0 2 -7 =12 4 14 10 12
FT. SMITH Y0 TULSA 90 N.Ml.
15,000 -~-28 -22 -7 -15 -16 -30 -38 26 20 7 L 15 4 -2 20 19 n 18
10,000 =19 ~1u -5 ~-10 -12 -2y =27 18 13 S 9 1 | -3 15 15 1" 14
5,000 -8 -6 -4 -4 -5 =14 -19 7 5 3 4 -i -8 1y 15 10 13
FT. WAYNE TO INDIANAPOLIS 90 N.MI.
15,000 -2 -—1i& -10 -13 ~-14 -28 -35 20 12 9 11 12 0 -6 21 21 13 20
10,000 ~-17 -1 -7 =10 -1y =21 =27 15 9 6 9 10 0 -4 16 17 12 15
5,000 -9 -5 -l -6 -6 =15 -20 8 5 b 5 S -3 -8 15 15 10 13
£T. WAYNE TO SOUTH BEND 66 N.M1.
15,000 =31 =-22 -15 -19 -21 =35 -u2 29 20 4 18 19 4 (] 21 21 13 20
10,000 -23 =17 -12 -4 -16 =21 -33 21 16 12 13 Is 5 -1 16 17 12 Is5
5,000 -1i2 -9 -6 -8 -8 ~-i18 =23 1" 8 6 4 8 -1 -6 15 15 1 13
FT. WAYNE TO TOLEDO 73 N.MI.
15,000 33 20 5 20 21 8 2 -35 =22 -16 =21 -22 =31 -~uu 21 21 13 20
10,000 24 15 1 15 16 6 0 | -25 -16 -12 -16 -17 =28 -3u4 16 V7 12 15
5,000 13 8 7 9 9 0 -5 -13 -8 -7 -9 -9 =18 =24 15 15 10 13
Ff, WILLIAM 1O SAULT STE. MARIE 227 N M.
15,000 28 18 21 20 21 9 3 =29 =19 -21 -21 -22 =34 =M1 19 19 11" 19
10,000 21 13 15 16 16 6 1 =22 -13 ~15 =1 =17 =21 -32 i 15 16 13 15
5,000 12 T 8 10 9 0 - ~12 -7 -8 =10 -9 -19 =24 | iu 15 12 14
FT. WILLIAM 10 WINNIPEG ‘ | 322 N.MI.
15,000 =-28 -18 -21 =22 -22 =33 -u0 27 17 21 21 22 10 " 18 17 13 17
10,000 =21 -2 =16 ~-17 -17 -26 =31 21 12 15 17 16 7 2 13 14 12 14

5,000 -11 -5 - -1n -9 =-18 -23 10 4 T n 8 -1 -5 | "W 14 12 14

PHEAQWINDS--COMPUTED FOR A

asA--DENOTES ANNUAL EQUIVALENT HEAOWINOS FOR INDICATED
MINUS SIGNS DENOTE HEADWINDS.

450~-XT AIRSPEED.

PER CENY RELIABILITIES.

THE BOEING COMPANY
TRANSPORT DIVISION

NO. D6-9176
PAGE 55




EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEADMWINDSSs STANOARD OEVIATION
IN DIRECT RETURN
FEET | JAN APR JUL OCT ##AS0 A75 AB5 |JAN APR JUL OCT  AS0 ATS ABS | JAN APR JUL OCT
FT. WORTH TO HOUSTON 212 No.MI.
15,000 8 8 0 5 ¥ =5 =10 [-10 =10 0 -6 -6 -16 -22 1716 10 16
10,000 4 3 -2 3 2 -6 -1 -5 -y 2 -3 -2 -11 -15 13 13 w0 12
5,000 -1 =3 -5 -] -3 -10 -4 0 2 5 1 2 -6 -10 13 13 9 12
FT. WORTH TO LITTLE ROCK 266 N.MI.
15,000 31 23 6 13 16 5 -1 |=32 -28 -6 -13 =17 =31 -39 18 17 10 7
10,000 22 16 6 9 12 3 -1 [-22 -16 -6 -9 -13 -23 -28 s 14 10 13
5,000 11 9 8 5 8 0 -4 |[-11 -160 -8B -5 -8 -16 -21 13 13 9 12
FT. WORTH TO NEW ORLEANS 387 N.MI.
15,000 25 21 PR 1 3 -2 |-27 -22 -4 -12 ~15 =27 -3y 16 16 10 15
10,000 17 12 1 7 9 0 -4 |-17T -13 -2 -1 -9 -19 -2y 1313 9 12
5,000 7 u 1 3 3 -4 -8 -7 -5 -1 -3 -4 =12 -16 13 12 g8 N
FT. WORTH TO OKLAHOMA CITY 157 NoMi.
15,000 -5 -5 0 -5 -3 =14 -20 2 3 0 4 2 -8 -4 19 18 11 a7
10,000 -3 - 1 -2 -1 =10 -lu 1 0 -1 1 0 -8 -13 w1 10 13
5,000 1 3 5 1 3 -6 -10 -2 -3 -6 -2 -3 -12 -16 w10 12
FT. WORTH TO SHREVEPORT 165 N.MI.
15,000 31 24 5 13 17 5 -1 |-32 -25 -6 =14 =17 =31 -39 18 17T 11 16
10,000 21 15 4 9 1" 2 -2 |-21 -16 -4 -9 -12 -22 -21 W 1% 10 13
5,000 9 7 4 4 6 -2 =7 (=10 =T -4 -b -6 -18 -19 1w 13 9 12
FT. WORTH TO WACO T4 NoMI.
15,000 -9 -6 -3 - -5 -15 =21 6 4 3 0 3 -1 -13 18 17 1 16
10,000 -7 -6 -4 -2 -4 =13 -18 6 5 3 1 ¥ -5 -9 W1 10 13
5,000 -6 -7 -9 -u -6 =14 =19 5 6 8 3 6 -2 -7 w13 9 12
FT. WORTH TO WICHITA FALLS 100 N.MI.
15,000 -22 -18 -3 -11 -12 =25 -32 20 7 3 10 " 0o -5 19 7 nar
10,000 -1 -10 -2 -7 -8 -17 -22 13 9 2 6 7 -2 -6 W 18 10 13
5,000 -4 -2 1 -1 -1 =10 -15 4 2 -1 1 1 -7 -2 W 10 12
FREDERICTON TO MONTREAL 303 N.MI.
15,000 =35 -23 -23 <27 -27 =40 ~-u7 34 22 22 26 26 13 6 21 21 15 20
10,000 =27 =-16 =17 =-20 =19 =30 -36 26 15 16 19 19 9 3 1717 12 s
5,000 =15 =-10 =-12 =12 =12 =21 =26 14 9 12 12 12 3 -2 15 15 11 13
FREDERICTON TO QUEBEC 209 N.MI.
15,000 =31 -21 -23 -25 -25 =38 -u6 30 20 22 23 2810 3 22 21 15 20
10,000 =25 -15 =-17 -19 ~-19 -30 -35 26 18 16 19 18 8 2 18 16 12 16
5,000 =15 -9 =-12 -12 -12 -21 -26 4 9 11 2 12 2 -3 16 15 12 13
FREDERICTON TO ST. JOHN 43 N.MI.
15,000 16 12 1u 12 i 0 -8 |-19 ~1& =15 =15 =-16 =30 -37 28 23 16 22
10,000 15 10 12 12 12 1 -5 =17 =11 -13 -13  -1u =25 3] 19 18 13 a7
5,000 10 7 7 8 8 - -7 |-11 -7 -8 -8 -8 ~18 -23 16 16 12 14
FRESNO TO LOS ANGELES 182 N.MI.
15,000 12 8 0 3 5 =6 =12 |-14 =10 0 -u -6 -18 =25 21 18 11 16
10,000 9 8 -2 2 3 -5 -9 |-10 -9 1 -2 -4 =13 -19 15 1y 9 12
5,000 4 u 2 4 3 -3 -4 -4 -8 -2 -u -3 -9 -13 10 9 7 9
FRESNO TO MERCED 49 N.Mi.
15,000 -21 =16 -6 -9 ~12 -24 -32 19 15 6 8 no -1 -7 22 19 12 18
10,000 ~13 ~i1 -2 =p -7 -17 =23 1310 2 5 7T -2 -7 16 15 9 13
5,000 -5 -5 -4 -4 -5 -1l -1x 5 5 4 4 ¥ -2 -5 1M 10 7 9
/
FRESNO TO OAKLANO 132 NoMI.
15,000 -22 =17 -8 =10 -13 -26 ~33 21 16 8 9 13 1 -5 22 19 12 a7
10,000 ~-1& =11 -4 =7 -8 -18 =23 s 11 . 7 8 -1 =5 16 15 9 13
5,000 -6 =5 -4 -4 -5 -11 -1 5 5 u § 5 -1 =5 "o 7 9
FRESNO TO SAN FRANC1SCO 138 N.MI.
15,000 =-22 -17 =9 =10 -l& -26 <-33 21 18 8 10 13 " 22 19 12t
10,000 -1& =11 -4 -7 -8 -18 -23 w1 . 7 8 -1 -5 16 15 9 13
5,000 -6 =5 -4  -% -5 =11 -lb 5 5 . . 5 -1 =3 110 7 9
SHEADWINDS--COMPUTED FOR A  450-KT AIRSPEED.
seA--DENOTES ANNUAL EQUIVALENT HEAOWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINOS.
THE BOEING COMPANY NO. D6=9176
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i EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNDTS FOR GREAT CIRCLE AIR ROUTES
HE IGHT EQUIVALENT HEADMWNTINDSe STANDARD DEVIATIDN
IN OTRECT RETURN
i FEET JAN APR JuL OCT =eAS0 ATS ABS JAN APR JuL oCT AS0 A7S5 A8S JAN APR JUL s]00 ¢
FRESNO TO VISALIA 31 N.Ml.
15,000 1S 11 2 S 7 -4 -10 |-17 -12 -2 -6 -8 -21 -28 | 22 19 12 18
10,000 10 9 -1 3 S -4 -9 |-11 -9 0 -4 =5 =15 -20 | 16 15 9 13
l 5,000 u u 3 u U -2 -5 -4 -4 =3 -4 -4 =10 -1I3 n 10 4 9
- GAINESVILLE TO JACKSONVILLE o Sk NoMI.
15,000 18 14 & 8 10 0 =5 |-20 =15 -4 -9 =11 =22 =29 | 17 17 9 15
10,000 14 10 & 5 B8 -1 <=5 |15 =10 -4 =6 =8 -17 =22 | W 1 9 13
i 5,000 8 7 & 3 § -2 b | -9 -7 -4 -4 =6 =13 -17 | 12 12 9 11
GAINESVILLE TD OCALA ; 32 NoMI.
15,000 3 & -2 0 | -8 =13 | -6 =6 2 -1 =2 =12 <17 | 17 16 9 15
- 10,000 0 2 -3 -1 =1 =9 -13 | -1 -3 3 | 0 -8 -13 | 14 1 9 13
5,000 -5 -3 -3 -2 -3 -j0 -14 s 2 3 2 3 -4 -8 | 12 12 8 M
GANOER TO ST. JOHNS 86 N.MI.
15,000 3 -1 7 b v -1 -19 -6 -1 -8 -8 -6 =20 -28 25 23 17 22
10,000 & o0 & 7 4 -8 -15 | -6 =1 =5 -9 -5 -17 -2u4 | 20 19 15 18
5,000 5 0 3 S 3 -7 =13 | -6 -1 -3 -8 - -15 -20 | 18 17 & Iu
GANDER TO STEPHENVILLE 199 N.MI.
15,000 -32 —17 -22 -28 -25 -39 -u7 | 31 16 22 26 2% 9 2 | 23 22 18 21
10,000 =24 -13 =17 =21 -19 =30 -~37 23 12 17 20 18 6 0 19 18 'y 18
5.000 -14 -6 —-12 -15 ~12 -22 -28 | 1% 6 12 1w It 1 =5 | 18 16 14 13
GRAND FORKS TO WINNIPEG 118 NuMl.
15,000 -10 -7 -3 -8 -7 =-18 =25 7 6 2 6 5 -6 -12 | 18 18 1u 18
! 10,000 -9 -6 -4 -6 =6 =15 =20 7 s 3 s 5 -4 -9 | W 1w 12
5,000 -5 =2 0 -4 =3 =~12 ~-1I7 . 2 0 3 2 -7 -12 | wo w12 I
GRAND JUNCTION TO LAS VEGAS 343 NeoMI.
15,000 -18 =15 -13 -10 -14 -2% -30 | 17 14 13 10 13 3 -2 | 19 16 11 15
10,000 -10 -8 -7 -1 -8 =-15 =19 9 8 1 1 8 1 -3 | 13 10 9 10
: 5,000 -2 -3 -1 2 -1 -5 -8 2 3 1 -2 1 - -6 1 s 1
GRAND RAPIOS TO LAND 0 LAKES 24T NeMle.
15,000 =-25 ~17 -16 -171 -18 -31 -38 | 22 15 15 15 17 S =2 | 20 20 13 19
10,000 -18 ~-12 =12 —-13 -Is -24 =29 | 17 11 11 12 13 3 -3 | 15 16 12 IS
’ 5,000 =10 -7 -6 -7 -7 -16 =21 9 7 5 . 7 -2 -7 14 15 1 13
1 GRAND RAPIOS TO LANSING 48 NoMI.
15,000 37 2% 20 23 25 12 S |-38 -25 -20 -28 -26 -40 -&7 | 21 21 & 21
t 10,000 27 18 15 18 19 8 3 |-27 -18 -15 -18 -19 -30 -36 | 16 17 13 16
5,000 15 Q 8 10 10 1 -1 -15 -10 -8 =11 -1 =20 =25 15 16 11 13
i GRAND RAPIDS TO MILWAUKEE 98 Ne.MI[.
i 15,000 -37 -24 -20 -23 -25 -39 -u6 | 36 23 19 22 2u 12 5 | 21 21 s 20
: 10,000 -27 -18 -15 =18 -19 -30 -36 | 26 17 15 17 19 8 3 | 16 17 13 15
51000 -15 -9 -8 =11 ~-11 -20 -25 | 1« ¢ 8 10 10 1 -4 | 15 16 11 13
1 GRANQO RAPIDS TO MUSKEGON 30 N.MI.
15,000 -32 -22 -18 -21 -22 -36 -u4 | 30 21 17 19 21 8 2 | 21 21 s 21
. 10,000 =-24 =16 -1& ~-16 -17 -28 -3y 23 15 13 15 16 6 0 16 17 13 16
51000 -13 -9 -7 -9 -9 -19 -2u | 12 8 1 8 9 0 -5 | 15 18 11 1w
GRAND RAPIOS TO SAGINAW 79 N.MI.
| 15,000 30 18 16 19 20 8 1 |-32 -20 ~-17 -20 -22 -35 -~-%3 | 21 21 & 20
10,000 22 iu 12 15 15 5 =1 |-23 =15 -12 -16 -16 -27 -33 | 16 17 13 1s
5,000 12 7 T Q 9 0 -5 -13 -7 -7 =10 -9 =19 =24 15 16 R} 13
GREAT FALLS TO HELENA S9 NeMI.
b 15,000 -4 -5 -9 -6 -6 =11 =23 2 N 9 4 5 -6 =13 18 17 1% 17
10,000 -8 -3 -5 -4 -k -12 -6 | 2 3 & 3 3 -5 -9 | 13 12 10 12
5,000 ~11 -k -2 -5 -5 -13 -17 . 11 3 2 5 5 -3 -7 | 12 11 10 1
GREAT FALLS TD MISSOULA l 116 N.MI.
15,000 -23 =15 =17 =19 -8 =29 -3 21 Is 16 18 17 6 0 18 17 s 7
101000 -17 -11 -9 -1% -12 -21 -25 | 17 10 9 13 12 & 0 | 13 12 10 12
= 5,000 -13 -& -4 -7 -t =15 =19 ] 13 . 'S 7 7 4] -~k 12 11 9 11
sHEADWINDS~-COMPUTEQ FDR A  450-XT AIRSPEED.
- e A-=DENOTES ANNUAL EQUIVALENT MEADWINDS FOR INOICATED PER CENT RELIABIULITIES.
MINUS SIGNS DENOVTE HEADWINOS.
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EQUIVALENT HEADWI{\DS ANO STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEADMWTINDSe STANDARO DEVIATIDN
IN DIRECT RETURN
FEET JAN APR JUL OCT ==A50 A75 AS85 JAN APR Jur OCT AS0 AT5 AB5 JAN APR JUL oOCT
GREAT FALLS TO SALT LAKE CITY 403 N.MI.
15,000 y 0 -5 1 o -10 -16 -7 -1 L} -3 -1 =12 -18 17 16 12 16
10,000 3 0 ~3 0 0 -7 - -4 -1 2 -1 -1 -8 -12 12 1" 9 11
5,000 -9 -3 -2 -4 -4 =10 -4 8 3 2 L} 4 -2 -5 10 7 9
GREAT FALLS TO SPOKANE 254 N.MI.
15,000 -26 -16 =16 =21 -19 =31 -37 25 16 16 20 19 8 2 18 17 13 17
10,000 -19 -12 -9 =15 -13 -22 -21 19 12 9 14 13 5 1 14 12 10 12
5,000 -11 -5 -4 -6 -r -14 -18 1" 5 4 6 6 -1 -4 12 10 9 1
GREENSBORO TO GREENVILLE 139 N.M1.
15,000 -36 -25 -9 -7 -20 -35 -u3} 35 24 9 16 19 7 1 19 19 11 19
10,000 -24 -18 -8 -13 -15 =26 -32 23 17 8 12 14 4 0 15 16 10 14
5,000 -13 -10 -5 -5 -8 -16 =21 12 9 5 L} 7 -1 -5 14 13 9 12
GREENSBORO TO LOUISVILLE 305 N.MI.
15,000 -35 -27 -12 -18 ~22 -36 -uLi4 33 26 12 17 21 9 3 19 19 n 18
10,000 =-26 =-20 -10 -1y -17 =271 -33 25 19 10 13 16 4 2 15 16 1" 1
5,000 -1 -M -6 -7 -9 ~-1r =22 13 10 6 6 9 1 -3 14 13 9 12
GREENSBOR0O TO NEW YORK 397 N.mi.
15,000 3 19 12 18 19 14 | -34 =21 -12 -20 ~20 -3 -u 19 19 n 18
10,000 21 15 9 13 [ 4 0 -23 -6 -9 -l -15 =25 -31 15 16 n 4
5,000 11 8 5 (-] 7 -1 -5 -12 -8 -5 -6 -8 -16 -21 13 13 9 12
GREENSBORO TO PITTSBURGH 263 N.MI.
15,000 -2 -6 -1 2 -2 =13 -20 -3 3 0 -4 -1 -12 -1¢ 20 20 12 19
10,000 -3 -4 -2 0 -2 =12 -7 0 3 2 -1 ] -8 -4 16 16 n iy
5,000 -1 -2 -2 -1 -1 -9 -1 0 2 1 0 1 -1 =12 14 13 9 12
GREENSBORO TO RALEIGH 58 N.MIl.
15,000 36 29 1 17 21 9 3 -3r -3 -12 -18 -22 -31 -ué 20 20 11 19
10,000 27 21 10 13 17 4 1 -28 =21 -10 -1u -17 -29 -35 16 16 11 15
54000 15 1 6 6 9 1 - -15 -1 -7 -6 -9 -18 =23 14 13 9 13
GREENSBORO TO RICHMOND 152 N.Ml.
15,000 35 23 H 18 20 8 2 -36 -25 -11 =19 -21 -36 -Lu 20 20 1 19
10,000 24 17 9 13 15 5 0 -25 -18 -9 ~14 -16 =-27 -33 16 16 1" 15
5,000 12 9 5 6 8 0 -5 -13 =10 -5 -6 -8 -171 =22 14 13 9 13
GREENSBORO TO ROANOKE 73 N.MIL.
15,000 2 -4 -1 2 0 -12 -18 -6 1 0 -4 -2 =1k =21 20 20 12 19
10,000 -2 -2 -1 1 -1 =11 =16 -1 1 | -2 0 -10 -15 16 17 1 15
5,000 -1 -1 -1 0 -1 -9 =13 0 0 | 0 0 -8 =12 T4 13 9 13
GREENSBOR0O TO WASHINGTON, D.C. 216 N.MI.
15,000 28 16 9 16 16 4 -2 -30 -19 -10 -17 -18 -31 -39 20 20 n 19
10,000 18 12 4 (] 12 2 -3 -20 -4 -8 -12 -13 -23 -29 16 16 1 X
5,000 10 4 4 5 6 -2 -6 -10 -7 -4 -5 «6 -15 =-20 14 13 9 12
GREENVILLE TO RICHMOND 291 N.Ml.
15,000 35 23 10 17 20 8 2 ~36 =25 -10 ~-18 -21 -35 -uL3 19 19 1" 18
10,000 24 17 8 13 15 5 0 -25 -18 -9 -13 -15 =26 -32 15 16 10 4
5,000 12 9 5 5 8 0 -4 ~13 -0 -5 -5 -8 =16 =21 13 13 9 12
GREENVILLE TO SPARTANBURG 19 N.MI.
15,000 37 28 9 17 21 8 2 -38 -29 -9 -18 -22 =31 -u6 20 20 n 19
10,000 27 20 8 12 16 6 i =217 =20 -8 =13 -16 -28 -3u4 15 16 n 15
5,000 4 11 6 5 8 0 -4 -15 -1 -6 -5 -9 11 =22 14 13 9 13
GREENVILLE TO WINSTON-SALEM 129 N.Ml.
15,000 34 23 8 i6 18 [ 0 -35 =24 -9 -7 -19 =34 -3 20 19 AA) 19
10,000 23 16 4 12 1% 4 -1 =24 -7 -8 -12 -4 -25 =~31 15 16 10 15
5,000 i2 9 4 4 4 -1 -5 -13 -9 -5 -5 -7 =16 =21 14 13 9 12
HALI1FAX TO MONCTDN 89 N.Ml.
15,000 -16 =12 -13 -12 -13 =21 -35 12 9 12 10 11 -3 -Nn 2% 23 15 21
10,000 =-13 -9 -11 -12 -11 =22 -29 11 8 10 n 10 -1 -7 19 18 13 7
5,000 -9 -6 -6 -7 -1 -11 -22 8 6 6 4 4 -3 -8 16 16 12 13
eHEADWINOS--COMPUTED FOR A 850-KT AIRSPEED.
seA--DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS OENDTE HEADWINDS-
THE BOEING COMPANY NO. D6-9176
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EQUIVALENT HEAOWINDS ANO STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT

EQUI VALENT HEADWI NDSe

FEET JAN APR JUL

STANDARO DEVIATION

JAN APR JUL OCT

HALIFAX TO ST. JOHN
15,000 -33 -23 -23
10,000 -26 =17 -7
5,000 ~15 =11 =12

HALIFAX TO SYONEY

15,000 i3 21 20
10,000 24 15 15
5,000 12 9 12

HARRISBURG TO PITTSBURGH

15,000 -43 -29 -19
10,000 -31 -22 -15
5,000 -16 -12 -9

HARR1SBURG TO REACING
15,000 i1 27 18
10,000 29 21 1L
5,000 15 11 8

HARRISBURG TO WASHINGTON,

15,000 -9 -1 -2
10,000 -5 -1 0
5,000 -2 0 0

HARRISBURG TO WILLIAMSPORY

15,000 -2 -6 -2
10,000 -3 -5 -3

5,000 =1 ~3 ~2
HARTFORO TO NEW HAVEN
15,000 =-21 =10 -8
10,000 =12 ~7 -5

5,000 -6 -3 -3

HARTFORO TO NEW YORK
15,000 =-30 =-18 -13
10,000 =20 ~-13 -9
5,000 -10 -6 -6

HARTFORO TO PHILAOELPHIA

15,000 =34 -21 -1i5
10,000 =23 -i6 -11
5,000 -12 -8 -7

HARTFORD TO PITTSBURGH
15,000 -2 =28 ~-19
10,000 -30 =21 =15
5,000 =16 ~-11 -9

HARTFORO TO PITTSFIELD

15,000 -~-20 -18 ~-1i3
10,000 =18 -1& =11
5,000 -10 -9 -6

HARTFORO TO PROVIOENCE
15,000 39 28 20
10,000 30 21 16
5,000 15 12 10

HARTFORO TO WASHINGION,

15,000 =35 =22 -1i5
10,000 =24 -i7 -1l
5,000 =12 -8 -7

HELENA TO MISSOULA
15,000 =27 =16 ~-16
10,000 -20 -1i2 -9
5,000 -10 -5 -5

IN DIRECT RETURN
OCT «#AS50 AT75 A85 JAN APR JUL OCT ASO ATS A8S
~-26 -26 =40 -u8 32 22 22 24 25 n 3
-20 -20 -3V -37 25 16 17 20 19 8 2
-12 -12 =22 =27 4 10 12 12 12 2 -3
26 24 n 3 -34 =22 -2V -27 -25 ~-40 -48
18 18 7 1 -25 -16 =16 -19 -18 -30 -36
n " 1 -k -13 -9 =13 -12 -12 =21 -2¢6
-2u =27 -42 =51 42 28 18 23 26 (L3 4
-20 -21 -33 -39 30 22 15 19 21 i0 5
-10 -1 =20 =25 16 12 8 10 " 3 -2
24 26 13 6 -42 =28 =19 =25 -27 =42 -51
19 20 9 L) -30 =22 -15 -19 -21 -32 -39
10 1" 2 -3 -16 =12 -8 -10 -11 =20 -26
0.C.
-8 -5 -18 ~25 L} -2 i 6 -10 -17
-k -2 =12 -18 2 -1 0 2 1 -9 =15
=1 -1 -9 -4 1 -1 0 1 0 -8 -13
1 -2 =15 =22 -3 3 1 -k 0 -13 -21
-1 -3 -13 -19 0 3 2 -1 1 -9 =15
-1 -2 -10 -15 0 2 1 0 1 -8 -13
-13 -12 =26 -3u 17 4 6 1 10 -3 -0
-9 -8 -19 =25 9 5 i 8 6 -4 -10
-4 -k -13 -18 L} 2 3 L} 3 -6 -11
-19 -19 =33 -ui 27 15 12 17 17 L) -3
-13 -13 -2 -30 18 11 8 12 12 2 -4
-7 -7 -16 -21 9 5 5 6 6 -3 -8
-21 -22 -36 -uu 32 19 1L 20 20 T 1
-15 -16 =27 -33 21 4 10 L} 15 4 -1
-8 -8 -17 -22 11 4 6 7 8 =1 -6
-25 -2T -41 -u9 40 26 19 24 26 4 8
-19 -20 -31 =371 29 20 4 19 20 10 5
-10 -1t =20 -25 15 1" 9 10 " 3 -2
-12 =15 ~29 -3& 16 16 12 10 13 0 -7
-10 -13 -2 -30 16 13 10 9 12 1 -5
-6 -8 -7 =22 9 8 6 ] 7 -2 -7
24 27 | 7 -0 =29 =21 =25 -28 =42 -S0
19 21 10 L} ~-30 -~22 -16 -19 -2 -33 -39
10 12 3 -2 -16 -12 =10 -N -1z -22 =27
0.Ca
-22 -22 =36 -uu 33 20 14 20 2 8 2
=16 -16 =~-2T7 -33 22 15 10 15 15 5 0
-8 -9 17 -22 12 8 6 4 8 0 -5
=21 -20 -31 -38 26 16 15 20 19 8 2
-15 -i3 -22 =271 19 1 9 15 13 S 0
-6 -6 -1% -18 10 5 & 5 6 -1 -5
FOR A &50-KT AIRSPEED.

SHEAOWINOS-~COMPUTED
eeA-~DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELVABILITIES.
MINUS STGNS DENOTE HEAOWINDS.

104 N.MI.
24 23 15 21
19 18 13 16
16 16 12 13

165 N.MI.
23 23 15 21
19 18 13 16
16 16 12 13

155 N.MI.
21 21 13 20
17 17 12 15
15 15 10 12

42 N.Ml.
22 22 13 20
17 18 12 16
15 15 10 13

82 Ne.MIl.
22 21 13 20
17 17 12 15
15 15 10 13

61 NoMl.
22 22 13 20
17 18 12 15
15 15 10 13

30 NeMl.
23 22 4 21
18 i8 12 16
16 15 1" 13

84 N.Ml.
22 22 13 20
18 18 12 15

15 15 i 13

161 NeMlieo
22 21 13 20
17 18 12 15
15 15 11 13

350 Ne.Mi.
21 20 12 19
16 17 " ik

1% 10 10 12

51 N.Ml.
23 22 14 21
18 18 12 16
16 15 1 13

Sk N.MIl.
23 22 1% 21
18 18 12 16
16 15 B 13

265 N.MJ.
21 21 12 19
17 17 1 15

4 1 10 12

88 N.Ml.
19 18 11 17
14 12 10 12
12 1 9 "
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HE ADWINGOSs STANDARD DEVIATION
IN DTRETT RETURN
FEET JAN APR JUL OCT e#AS50 A75 ABS JAN APR JuL oOCT AS0 A75 ABS JAN APR JUL oCT
HOBBS TO MIDLANO, TEX. 71 N.MI.
15,000 19 15 0 8 9 =2 =7 =20 =16 0 -9 -10 -22 -30 19 16 3 15
10,000 n 8 0 4 5 -3 =7 =12 -8 0 -4 -6 -15 =20 14 i3 i ie
5+000 0 -2 -5 -3 -3 =10 -4 0 | 5 3 3 -5 -9 12 12 8
HOBBS TO ROSWELL 78 N.MI.
15,000 -24 =-19 -2 -1i -13 -26 -33 23 18 2 10 12 1 -4 19 17 1 16
10,000 -15 -11 -2 -6 -8 =17 =22 15 10 2 5 7 -1 -5 4 12 10 12
5,000 -1 0 3 3 | -6 =10 1 0 -3 -3 -2 -8 ~12 12 [ 8 10
HOT SPRINGS TO LITILE ROCK LS N.MI.
15,000 34 24 7 15 18 6 0 -35 =25 -7 =15 -19 -34 -43 20 19 11 18
10,000 24 17 6 10 1 4 =1 -25 -18 -6 -1l -4 =25 =31 15 15 10 T4
5,000 12 10 7 5 8 0 -5 -12 -0 -7 -5 -9 -17 -22 i 15 10 13
HOT SPRINGS TO SHREVEPORT 127 N.MI.
15,000 ~15 -9 -2 -4 -7 -18 -25 12 7 2 3 5 -5 -Nn 19 18 11 17
10,000 -11 -7 -4 =3 -6 -15 -20 9 6 4 2 5 -4 -8 14 14 10 4
5,000 -7 -6 -6 -3 -6 -14 -18 6 6 6 2 5 -3 -8 14 Ty 10 12
HOULTON TO PRESQUE [ISLE ) 36 N.MI1.
15,000 -¢ -6 -8 -5 -7 -20 -28 2 L 7 3 4 -9 -17 23 22 16 22
10,000 -8 -6 -8 -6 -7 18 =24 6 5 7 5 6 -5 =11 18 17 13 17
5,000 -7 -4 -4 -4 -4 -1y 19 6 3 3 3 4 -6 -11 16 16 12 [}
HOUSTON TO LAKE CHARLES 114 N.MI.
15,000 29 23 4 10 15 4 -2 -30 -24 -4 =11 -6 -29 -3 17 16 10 16
10,000 20 15 3 6 10 1 -3 -20 =15 -3 -6 =10 -20 -26 13 13 10 13
5,000 10 7 i 4 6 -1 -5 -11 -8 -5 -4 -7 ~-i5 =19 13 12 9 12
HOUSTON TO NEW ORLEANS 262 N.MI.
15,000 29 23 L 11 15 4 -1 -30 -24 -4 ~-12 =16 -29 -3¢6 16 16 10 15
10,000 19 14 2 6 10 1 -3 -20 -15 -2 -7 =10 -20 -25 13 13 9 12
5,000 9 7 3 LY 5 = -6 -10 -7 -3 -h -6 -13 -18 13 12 8 1
HOUSTON TO SAN ANTONIO 167 N.Ml.
15,000 =29 -24 -3 -0 -15 -28 -36 28 23 2 10 15 3 -2 17 15 10 15
10,000 -19 -14 -2 -6 =10 =19 =24 18 14 P4 6 Q 1 -h 13 12 9 12
5,000 -9 -6 -2 -3 -4 =12 =17 Q 5 2 3 4 -3 -7 13 12 8 11
HOUSTON TO SHREVEPORT 184 N.MI.
15,000 16 10 3 L} 7 -2 -8 -18 =12 -3 =5 -9 =20 =26 17 16 10 16
10,000 12 9 4 3 7 =2 -6 -13 -0 -5 -3 -7 -16 -21 13 13 10 13
5,000 8 8 7 LY 7 -1 -5 -9 -8 -7 -4 -7 =15 -19 13 13 9 12
HOUSTON TO TULSA 394 N.MI.
15,000 0 -2 0 -2 -1 -11 =16 -3 0 -1 1 -1 =10 =16 17 16 10 16
10,000 i 1 2 -1 1 -7 =12 -2 -2 -2 0 -2 -9 -4 13 13 9 12
5,000 3 4 6 2 4 -4 -8 -k -4 -6 -2 -4 -12 =16 13 13 9 11
HUNTINGTON TO LEXINGTON 99 N.MI.
15,000 -u1 -28 -15 =22 -24 -39 -u8 40 26 4 21 24 11 5 21 21 12 20
10,000 -29 -20 -12 =16 -19 =30 -36 28 20 12 16 18 8 3 16 17 11 15
5,000 =15 =11 -7 -8 =10 -19 -24 15 M 7 8 10 1 -3 15 Tu 10 13
HUNT INGTON TO LOUISVILLE 150 N.#MI.
15,000 -ui -28 -15 -22 -25 -39 -u8 4O 27 T 21 24 11 5 20 20 12 19
10,000 -29 =21 -12 -17 -19 -30 -36 29 20 12 16 19 8 3 15 16 1 15
5,000 -15 -11 -7 -8 -10 -19 -24 15 11 7 8 10 1 =3 Th |} 10 13
HUNTSVILLE TO KNOXVILLE Thi N.MI.
15,000 36 24 8 16 19 7 1 -37 =26 -8 -7 -20 -35 -hu 20 19 1 19
10,000 25 17 4 11 14 5 0 -26 -18 -8 =12 -15 -26 -32 15 15 10 1R
5+000 13 10 S LY 8 0 -5 -4 -10 -5 -5 -8 -17 -22 u 13 9 12
HUNTSVILLE TO LEXINGTON 223 N.MI.
15,000 19 10 5 8 10 -2 -7 -23 -13 -5 ~-10 -1 =24 =32 19 19 11 19
10,000 13 8 4 6 7 -2 -7 =15 -9 -5 -7 -8 -18 =24 15 15 1 14
5,000 H 5 3 3 LY -4 -8 -8 -6 -3 -3 -5 =13 -7 1 14 9 12
eMEACWINCS——COMPUTED FOR A  u4S50-KT AIRSPEED.
seA-~DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS CENCTE HEADWINDS.
THE BOEING COMPANY HG. DH=-9V T
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EQUIVALENT HEADWINDS AND STYANDARD DEVIATION IN KNQTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUI VALENT HEADWINDSs STANDARD DEVIATION
IN B DIRECT RETURN
FEET JAN APR  JUL OCT »#A50 A75 AS85 JAN APR JUL OCT A50 A75 A85 JAN APR JuL 0OCT
HUNTSVILLE TO LOUISVILLE 214 N.MI.
15,000 10 3 2 4 y -7 =13 -4 -6 -2 -5 -6 -18 =25 20 19 n 19
10,000 6 3 2 3 3 -6 -1 -9 -4 -3 -4 -5 =14 =19 15 15 1n Iy
5,000 3 2 1 1 2 -6 -1 - -3 -2 -1 -2 =11 =15 4 W 9 12
HUNTSVILLE TD MEMPHIS 169 N.MI.
15,000 -37 -28 -8 -7 -20 -36 ~uh 35 21 8 16 20 7 1 20 19 M 18
10,000 =26 -19 -7 =12 -15 =26 =32 26 19 7 12 15 5 0 4 15 10 T4
5,000 -14 -1 -6 -5 -8 =17 =22 13 10 6 5 8 0 -5 W 4 9 12
HUNTSVILLE TQ NASHVILLE 87 N.MI.
15,000 2 -3 -1 =1 -1 -12 -18 -6 0 -1 -1 =13 -9 20 20 1 19
10,000 0 -2 0 0 0 -10 -15 -2 0 -1 0 -1 =10 -15 15 16 n 15
5,000 0 0 0 -1 0 -8 -13 -1 -1 0 0 -1 -9 -13 14 (K} 10 13
HUNTSVILLE TO WASHINGTON, D.C. 522 N.MI.
15,000 36 24 " 18 21 9 4 -38 -25 -11 =19 -22 -36 -uu 18 18 10 17
10,000 25 17 9 4 16 6 2 -26 =18 -10 -4 -¥6 =26 -32 T4 15 10 13
5,000 13 10 6 [} 8 1 -3 -4 =10 -6 -6 -8 =16 -21 13 12 9 11
HURON 7O PIERRE 88 N.MI.
15,000 -28 =-19 -20 =26 -23 -35 -42 28 18 19 25 22 (R} L} 19 20 13 18
10,000 -21 =12 -14 =15 -15 =25 -30 21 12 13 15 15 5 0 15 15 12 15
5,000 -M ~6 -0 -9 -8 =17 =22 " 5 5 9 8 -2 -7 13 T 12 14
HURON TO SIOUX FALLS 80 N.Ml.
15,000 26 18 16 21 20 8 2 =21 -19 -16 -23 -21 -33 -u40 20 20 13 19
10,000 21 13 12 15 15 5 0 =21 -i4 =312 -15 -15 =25 =31 15 15 12 15
5,000 12 [} L} 9 8 -1 -6 -12 -1 -5 -10 -8 -18 -23 14 4 12 4
HYANNIS TO NANTUCKET 26 N.MI.
15,000 6 10 7 4 7 -6 -1h -1 -13 -9 ) -9 -23 -30 23 22 14 21
10,000 10 9 17 L 7 -3 -9 -13 -0 -1 -6 -9 =20 =26 18 18 12 16
5,000 6 6 4 y 5 -4 -9 -7 -7 -4 -4 -6 -15 =20 16 16 1 13
I0AHQ FALLS 10 POCATELLO 43 N.Ml.
15,000 -9 -8 =12 -8 -9 =21 -27 17 7 1" 7 8 -3 =10 19 18 13 17
10,000 -6 -5 -7 ) -6 —-14 -18 5 5 6 [} 5 -2 -7 13 12 10 12
5,000 -10 -5 -4 ) -6 -12 -6 10 5 4 5 6 0 -3 10 9 T 9
ICAHO FALLS TO SALT LAKE CITY 164 N.MI.
15,000 5 1 -4 2 1 -10 =16 -1 -2 3 -3 -2 -13 =20 19 17 12 17
10,000 3 1 -3 1 0 -7 -N -4 -1 3 -1 -1 -9 =13 13 n 10 11
5,000 -9 -5 - -5 -5 =11 =14 8 L} 4 5 5 0 -3 9 8 17 8
INDIANAPOL LS YO LOUISVILLE 96 NeMi.
15,000 7 7 L} 5 [} -6 -13 -1 -0 -5 -7 -8 -20 -27 20 21 13 20
10,000 6 6 3 4 5 -5 -1 -8 -7 -4 =5 -6 -16 =21 16 17 12 5
5,000 3 3 i 2 2 -6 -1 -4 -4 -2 -3 -3 =12 =16 15 15 10 13
INDIANAPOLIS TO MEMPHIS 331 N.MIL.
15,000 =25 =15 -7 -1 -13 -26 -33 22 13 6 9 12 0 -5 19 19 " 18
10,000 -17 -1 -6 -8 -10 =20 -25 16 10 6 7 9 0 -5 14 15 R] u
5,000 -9 -7 -4 -4 -6 14 =19 8 -] 4 4 5 -3 -7 4 14 9 12
INDIANAPOLIS TO NASHVILLE 217 N.MI.
15,000 -8 -3 -2 -3 -3 =15 =22 4 0 1 1 1 -10 =16 20 20 12 19
10,000 -5 -2 -1 -2 -2 =12 -\ 3 0 1 1 1 -8 -13 15 16 1 15
5,000 -2 -1 -1 -1 -1 =10 -4 2 1 1 0 1 -7 =12 14 1y 10 12
INDIANAPOL1S YO PITTSBURGH 282 N.MI1.
15,000 4 26 17 23 25 13 17 -2 =27 -18 -2u4 -26 -ul -u9 20 20 12 19
10,000 29 20 4 18 20 10 4 -30 =21 -4 -9 -20 -31 -37 15 16 1 15
5,000 15 1 17 10 10 2 -2 -16 -1 -8 -10 -11 =20 -2u 14 14 10 12
INDIANAPOLIS TO ST. LOUIS | 199 N.MI1.
15,000 -38 -25 =15 =21 -23 -38 -16 | 37 2u 15 19 23 10 4 20 20 12 19
1¢,000 =-28 =19 =12 =16 -18 -29 -35 27 19 12 15 18 7 2 15 16 12 15
5,000 -1¥5 =10 -7 -9 -10 -19 -24 14 10 7 9 9 1 -% 15 15 10 13
eHEAQW INDS-—CCOMPUTED FOR A U450-KT AIRSPEED.
seA-—DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INOICATED PER CENT RELIABILITIES.
MINUS SIGNS CENCTE HEADWINDS.
THE BOEING CDMPANY NO. Do-?176
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADGUWINDSe STANDARD DEVIATIOM
IN DIRECT RETURN
FEET | JAN APR JUL OCT ==A50 A75 ABS5 |JAN APR JUL OCT  AS0 A75 A8S | JAN APR JuL 0OCT
INOVANAPOLIS 1O TERRE HAUTE S1 NeMI.
15,000 '-38 =-25 =16 =-21 =24 -39 -uT 37 28 15 20 23 10 3 21 21 13 20
10,000 -28 =19 =12 =16 =18 =-30 -35 27 19 12 e 18 T 2 16 17 12 IS
5,000 -15 -1 -7 =9 =10 =19 =2 w10 T 9 9 1 -y 15 15 10 13
JACKSON TO MEMPHIS 164 N.MI.
15,000 7 1 -1 1 1 -9 =15 |-11 -3 0 -2 -3 -15 =21 19 18 11 18
10,000 5 2 3 0 2 -6 -N -7 -3 -3 -1 -3 =12 -7 w15 10
5,000 u 3 2 0 2 -6 -I0 -5 -4 =2 =) -3 -11 -16 (PR It 9 12
JACKSON TO MERIDIAN 7S N.MI.
15,000 33 25 6 14 18 5 0 [-34 =26 -6 -15 =18 =33 -4l 18 18 11 7
10,000 23 17 9 12 3 -2 [-23 -17 -5 =10 -13 -24 =30 W 15 10
5,000 1 9 u u 7T -1 -6 |-12 -9 -4 =5 =T -~16 =-20 w13 9 12
JACKSON TO MONROE 92 NoMI.
15,000 -33 -26 -6 =-i4 =18 =32 -40 32 25 6 14 17 s 0 18 18 11 7
10,000 =22 =17 -% =9 =12 =23 =29 22 16 u 9 12 2 -3 W 10
5,000 -11 -8 -4 -5 =T =15 =20 " 8 v 6 -2 -6 W 9 12
JACKSON TO NEW ORLEANS 140 N.MI.
15,000 -7 -1 2 - -1 =12 -18 ¥ -1 -2 0 0 -10 -15 17T 00 16
10,000 -5 -3 -u 1 -3 -1 =16 3 2 3 - 2 -7 -n W 1 10 13
5,000 -5 -4 -3 0 -3 -1 -15 5 30 3 -5 -9 1313 9 12
JACKSON TO SHREVEPORY 182 N.MI.
15,000 -33 -26 -6 =-14 =18 -32 =40 32 25 6 1u 17 5 0 18 17 N a7
10,000 ~23 =17 -4 -9 =12 -23 -29 22 16 u 9 12 3 -2 W 14 10 13
5,000 -11 -8 -5 -5 -7 =15 =20 n 8 5 ) 3 9 12
JACKSONVILLE TO MACON 170V N.MI.
15,000 -18 -16 =2 -7 =10 -22 -29 16 15 2 6 9 -1 -7 17 17 10 s
10,000 =11 =10 -1 -4 -8 =15 =20 10 9 0 u 5 -3 -8 w1 9 13
5,000 -2 -3 -1 =2 =2 -9 =14 2 3 1 1 2 -6 -10 1312 9 N
JACKSONVILLE T0 MELBOURNE 149 NoMI.
15,000 8 8 -2 1 3 -6 =11 [-10 -9 2 -2 -4 -4 -20 16 16 9 1u
10,000 3 T 1 -7 -n -4 =5 2 0 =1 -9 -1 13 13 9 12
5,000 -5 -1 -2 -2 -3 -9 -13 u 1 2 1 2 -5 -9 12 1 8 11
-
JACKSONVILLE TO MIAMI 286 N.MI.
15,000 6 6 -3 0 1 -7 -n -1 -7 3 0 -2 -1 -7 15 1 8 13
10,000 ] 2 -4 -2 -1 -8 -12 -1 -3 2 I A b 1212 8 1
5,000 -6 -3 -4 -3 -4 =10 =14 6 3 u 3 B -3 -6 no n 7 10
JACKSONVILLE 10 ORLANOO 113 NoMI.
15,000 2 3 -2 - 0 -9 - -5 -4 2 0 e I LR T 16 16 9 1w
10,000 -1 1 -3 -2 -1 -9 -4 0 -2 3 1 1 -7 -2 w13 9 a2
5,000 -6 -3 -3 -2 -3 -10 -1 5 2 3 3 -4 -8 1212 8 1
JACKSONVILLE TO SARASOTA 187 N.M1.
15,000 -8 -6 -4 =-S5 -5 ~lu ~19 6 . y u -4 -9 16 15 9
10,000 =7 -5 =4 -4 =5 =13 =17 7T oo 5 -3 -7 13 13 9 32
5,000 =8 -6 -4 - -5 -12 =16 8 S oo 5 -2 -6 12 N 8 11
JACKSONVILLE TO SAVANNAH 99 NaMI.
15,000 9 6 3 5 5 -4 -10 [-11 -8 -3 -6 -6 =17 =23 1ooar w0 e
10,000 8 u u u S -4 -8 | -9 -5 -4 -4 =5 =14 -19 W 9 13
5,000 7 u 3 2 W -3 -7 -7 -5 =3 -3 -4 =12 -16 1212 9 M
JACKSONVILLE TO TALLAHASSEE 181 NoMI.
15,000 =30 =25 -4 =13 -16 =-30 =37 30 2u R P 16 uo -1 17 9 15
10,000 -20 =16 =3 =8 =11 =21 =27 20 16 3 7 1 1 -3 (S " 9 13
5,000 -8 -8 -3 -4 -6 -13 ~17 8 8 3w 5 -2 -6 1212 8 11
JACKSONVILLE TO TAMPA 154 N.MI1.
15,000 -10 -7 -& =6 -6 =15 =21 8 6 3 5 I 16 16 9
10,000 -9 =5 -4 <-4 =5 =13 =18 8 5 4 N s -3 -7 13 13 9 12
5,000 =8 =6 -4 -k -5 =12 -1 8 5 u 3 S -2 -6 12 N 8 11
eHEADWINDS--COMPUTED FOR A 450-KT AIRSPEED.
weA--DENOTES ANNUAL EGUIVALENT HEADWINDS FOR INOICATED PER CENT RELVABILITIES.
MINUS SIGNS DENOTE HEADWINOS.
THE BOEING COMPANY  NG. D6-9176
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
l HEIGHT EQUIVALENT HEADGWIND Se STANDARD DEVIATION
. IN DIRECT. RETURN
FEET | JAN APR JUL OCT ssASO A7S AB85 |JAN APR JUL OCT AS0 A75 AB5 | JAN APR JUL OCT
' JACKSONVILLE TO WAYCROSS 64 NoMI.
1 15,000 =19 -16 =2 -1 -9 =21 -29 TS 1 6 8 -2 -7 e ) E 06 = 1
10,000 -11 =10 0 -u -6 -15 =20 10 9 0 3 s -4 -8B T 9 13
5,000 -1 -3 0 -1 -1 -9 -13 ] 3 0 1 1 -6 -10 1212 ¢ 12
:] JACKSONVILLE TO WEST PALM BEACH 238 N.Ml.
X 15,000 8 T -3 i 2 -6 -10 |-10 -9 2 -1 -3 -13 =19 15 15 8 13
10,000 2 v =3 -1 0 -8 -1 -3 -5 3 1 0 -8 -13 13 12 8 11
‘ 5,000 -5 -2 =3 -3 -3 =10 -1l 5 2 3 2 3 -4 -7 1noon 8 10 :
I JOPLIN TO SPRINGFIELD, MO. S NeMI.
A 15,000 3% 24 11 18 20 g 2 |-35 =25 =12 =18 =21 -35 -k 20 20 12 19
10,000 24 7 9 13 15 5 0 |-25 -18 -9 =13 =16 =26 =32 15 15 11 15
5,000 12 9 7 7 9 0 -5 |-12 -0 -7 -7 -9 -18 -23 1w 15 10 13
JOPLIN TO TULSA 88 N.M1.
15,000 -27 -20 =8 =13 =16 =29 =37 8 3 20 19 12 18
10,000 =19 -14 -7 -9 =12 =-22 -21 6 9 2 15 15 11 s
5,000 -9 -9 -8 -6 -8 -11 -21 8 6 1 s 15 10 13
KANSAS CITY TO MINNEAPOLIS 351 N.MI1.
15,000 0 1 2 -1 To-n -t -3 - -3 19 19 12 18
10,000 0 0 [T D -9 -1u -2 c -1 1 15 11 s
5,000 -1 0 2 0 1 -8 -13 -3 - -1 13 14 11 13
KANSAS CI1TY TO OMAHA T4l N.MI.
15,000 -26 =16 =-12 =17 -11 =30 -37 1" 1s 20 20 13 19
10,000 -18 -13 -8 -13 -13 -23 -28 8 12 1S 15 12 15
5,000 -9 -6 -3 =T -6 -15 -20 2 7 W 1% 11 13
KANSAS CITY TO ST. LOUIS 199 N.M1.
15,000 35 24 15 20 22 10 u -15 -21  -23 200 20 12 19
: 10,000 26 18 11 1 17 7 2 -1 =15 =17 15 15 11 15
!* 5,000 13 9 6 9 9 0 -u -7 -9 -9 1w s 10 13
KANSAS C1TY TO SPRINGFIELD, MO. 126 N.MI.
15,000 14 10 6 10 10 -2 -8 -6 -12 -1 200 20 12 19
1 10,0600 1 8 u 7 7 -2 -1 - -8 -8 15 15 11 15
5,000 5 3 1 3 3 -6 -10 -1 -y -3 15 15 10 13
KANSAS C1TY ¥0 TULSA 185 N.MI.
15,000 =12 -9 -4 -u -7 -19 -25 7 u 3 5 20 19 12 18
10,000 -8 -6 =4 =3 -5 -14 =20 5 3 3 u W15 In
i 5,000 -4 -5 -6 -3 -5 -13 -18 u 5 3 u W 18 10 12
KANSAS CITY TO WICHITA 154 N.Ml.
; 15,000 =27 -20 ~-1i -1& =17 =30 -37 n o3 20 19 12 18
1 10,000 -19 ~-1u -8 =10 =12 =-22 -28 8 9 i5 15 11 Iy
4 5,000 -9 -8 -8 -7 -8 =16 =21 7 7 1 1 10 12
KEENE TO NEW YORK 152 N.MI1.
15,000 -24 ~-13 =9 =15 =-15 =-28 =36 8 s 12 22 21 w20
10,000 -14 =9 -6 =10 =10 =-20 =26 5 9 8 17 18 12 s
5,000 -7 ~& -4 =5 -5 -1 -19 § 5 u 15 15 11 13
KEENE TO PITTSFIELD 54 N.MI.
15,000 =36 -23 -18 -2u =24 -39 -uT 23 10 23 22 w21
10,000 -26 -17 =-13 =17 =18 =29 =35 2 7 6 18 18 12 16
5,000 -13 -9 -9 =10 =10 -19 =25 9 0 16 15 11 13
KEY WEST TQ MIAMY 109 N.M1.
15,000 9 9 0 5 5 -2 -6 0 -5 s 13 8 1N
10,000 5 5 0 u 3 -3 -7 0 -u 1210 110
5,000 -1 u 1 0 1 -5 -9 -1 0 "o 1o 7 10
KNOXVILLE TD LEXINGTON 136 N.Mla
| 15,000 =7 -8 -3 -& -5 17 -2a 2 6 2 2 20 20 12 19
10,000 =6 -6 -2 -3 % -4 =19 . " 2 2 15 16 11 15
5,000 -3 -3 -2 =2 -2 -1 -15 2 2 \ ! T 12
CHEAQW INDS~-COMPUTED FOR A 450-KT AIRSPEED.
ves--DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDS.
THE BOEING COMPANY NO. D&-91T76 :
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EQUIVALENT HEAOWINDS AND STANDARD OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEADWINGOSe STANCARD DEVIATION
IN OITRECT RETURN
FEET JAN APR JUL OCT =eA50 A75 AS85 JAN APR JUL OCT , ASO A75 A85 JAN APR JUL OCT
KNOXVILLE TO LOUISVILLE 165 N.M1.
15,000 -18 =16 -7 -10 =-12 =24 =3 14 "W 6 8 10 -3 -7 20 20 12 19
10,000 -1k =12 -5 -7 -9 -19 =25 12 10 5 6 g -1 -6 15 16 1 15
5,000 -7 -6 -u - -5 =13 -18 6 5 3 3 i -u -8 T T 9 12
KNOXVILLE TO MEMPHIS 297 N.Ml1.
15,000 -39 =-28 -9 =-18 =22 -37 -u5 38 27 9 17 21 8 3 19 19 " 18
10,000 -28 =-20 -8 -13 -14§ =-27 -33 27 19 8 12 16 6 ] |1 15 .10 1y
5,000 =15 -1 -6 -6 -9 -18 =22 e N 6 5 9 1 -4 [N 13 9 12
KNOXVILLE TO NASHVILLE 132 NoM1.
15,000 -38 =28 =-11 =19 ~22 -37 -ub 36 27 10 18 21 9 3 20 20 1 19
10,000 -27 -20 -9 =13 =17 -28 =34 27 20 9 13 16 6 1 15 16 " 15
5,000 -15 -11 -6 -6 -9 -18 =23 T n & 6 9 0 -u 1 T 9 12
KNOXVILLE TO PITTSBURG . 332 N.Mla
15,000 22 12 8 13 13 2 -4 |~-26 -4 -8B -15 -15 -28 -35 19 19 " 18
10,000 15 9 5 9 9 0 -5 |-17 =10 =6 -10 =-10 -20 -26 15 16 1 14
5,000 ] 5 3 i 5 -3 -7 -9 -6 -3 -5 -5 =-lu -1i8 T4 13 9 12
KNOXVILLE TO WASHINGTON, D.C. 378 NuMI.
15,000 36 24 12 19 21 9 n -38 -25 =12 =20 -22 -3§ -u5 19 19 n 18
10,000 25 18 10 14 16 7 2 | -26 =19 -10 -15 -17 -27 -33 15 15 10 e
5,000 13 10 6 6 8 1 -4 | -14 =10 -6 -7 -9 =17 =22 13 13 9 12
LAFAYETTE YO LAKE CHARLES 60 N.MI.
15,000 -30 -24 -4 =12 -16 -30 -37 29 24 M " 16 -2 17 17 i 16
10,000 -20 -15 -2 -7 =10 =21 -2% 20 15 2 7 10 1 -h T 1N 10 13
5,000 -10 -7 -3 -4 -6 -lu -18 9 6 3 i 5 -2 -7 (" 13 9 12
LAFAYETTE TO NEW ORLEANS 92 N.MI.
15,000 28 23 4 ] 15 b -2 | =29 -24 -4 =12 -186 =29 -37 17 17 10 16
10,000 19 14 2 7 9 0 -4 | =19 =15 =2 -7 =10 =20 =26 14 14 10 13
5,000 8 6 2 n 5 -3 -7 -9 -6 =2 -4 -5 -13 -18 13 13 9 12
LAKELAND TO TAMPA 27 N.Mi.
15,000 =-23 -20 -2 -9 -12 -2u4 -3 23 20 2 9 12 2 -3 16 15 9 14
10,000 =-14 =12 =~} -5 -7 -16 =21 13 12 1 5 7 -1 -5 13 13 8 12
5,000 -2 -5 -} -2 -3 ~10 -4 2 5 1 2 2 -5 -8 12 " 8 11
LANCASTER TO READING 22 N.MI.
15,000 30 17 13 19 19 6 -1 -33 -19 -13 -20 -20 -35 -u3} 22 22 13 21
10,000 20 13 9 14 1 3 -3 | -22 ~15 =10 -15 ~15 =26 -32 18 18 12 16
5,000 1 7 5 7 7 -2 -7 | -n -7 -6 -7 -8 =~-17 =22 15 15 10 13
LANCASTER TO WASHINGTON 83 N.Ml.
15,000 -22 -1 -8 ~l4 =13 =26 -3k 18 8 7 13 1 -2 -8 22 21 13 20
10,000 -14 -8 -5 -9 -9 -19 =25 (R] 6 n 8 7 -3 -8 "7 17 12 15
5,000 -7 -4 =3 -y -4 -13 -8 6 3 2 M 4 -5 =10 15 15 10 13
LAS VEGAS TO LOS ANGELES 205 N.MI.
15,000 -14 =13 =10 -8 -1 -22 -28 13 12 10 7 10 0 -4 20 17 " 16
10,000 -1 -6 -6 -5 -6 -14 -18 6 5 5 5 5 -2 -7 15 13 9 12
5,000 -l -3 -y N -2 -8 -1 N 3 n -5 2 -4 -8 9 9 6 8
LAS VEGAS TO PALM SPRINGS 150 N.MJ.
15,000 -6 -7 -8 -5 -7 -1 -23 n 6 8 u 6 -5 -1 20 18 n 16
10,000 -1 -2 -5 -3 -3 - -15 1 1 5 3 3 ~5 =10 15 13 9 12
5,000 -3 ~3 -y N -2 -7 =10 3 2 N -u 1 -k -8 9 8 6 8
LAS VEGAS TO PHOENIX 222 N.Ml.
15,000 17 13 1 7 8 =2 -7 | -18 -1lu -2 -7 -9 -2y -28 19 17 1" 16
10,000 1 8 1 u 5 =2 -6 | =12 «9 - -4 -6 =-lk =19 T 12 9 11
5,000 -1 0 -2 -3 -2 -6 -9 0 0 2 3 1 -3 -6 8 8 6 7
LAS VEGAS TO SACRAMENTO 336 NoMl.
15,000 =22 -7 -8 =10 -13 -25 32 21 16 8 10 12 2 -u 20 18 n 16
10,000 =14 =11 -3 -7 -8 -17 -22 | 13 10 3 6 8 0 -5 15 13 9 12
5,000 -4 - -3 0 -3 -8 -12 | u u 3 0 3 -3 -6 10 8 6 8
eHEADWINDS-~COMPUTED FOR A  NS0-KT AIRSPEED.
eaA--DENOTES ANNUAL EQUIVALENT HEADWINOS FOR INOICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEAOWINOS. -
THE BOEING COMPANY NO. 06-9176
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EQUIVALENT HEAOWINDS AND STANDARD DEVIATIDN IN KNDTS FDR GREAT CIRCLE AIR RDUTES

HEIGHT EQUIVALENT HEADWI1I NDSe STANDARD DEVIATION
IN DIRECT RETURN
FEET JAN APR JUL OCT =#a50 A7S AB8S JAN APR JuL OCT AS0 A75 A8S JAN APR JUL oOCV
LAS VEGAS TO SALT LAKE CITY 320 NeMI.
15,000 6 6 10 " 7 -4 =10 -8 -8 -10 -5 -8 -18 -24 19 17 11 16
10,000 3 3 6 y y -3 -7 -y -4 =5 -y -5 12 -16 13 11 9 n
5,000 y 4 2 2 3 -1 -y -4 -5 -2 -2 -3 -8 =11 8 7 5 7
LAS VEGAS TD SAN FRANCISCO 359 N.MIl.
15,000 -22 -18 -9 ~-11 -1y -26 -32 21 17 9 10 13 3 -3 20 17N 16
10,000 =14 =11 -y -7 -8 -171 =22 13 11 y 4 8 0 -y 15 13 9 12
5,000 -5 -5 -y 0 -3 -9 -12 5 5 3 0 3 -2 -6 10 9 7 8
LAWRENCE TO MANCHESTER 19 NeMi.
15,000 -25 -21 =16 =16 -19° -33 -u40 3] 19 15 4 17 y -3 23 22 15 21
10,000 -22 =16 =13 -13 -16 =-21 -33 20 15 13 12 15 y -2 18 18 12 16
5,000 -12 -10 -8 -8 -9 =19 -2y 12 9 8 8 9 0 -5 16 16 12 13
LAWRENCE TO WORCESTER 42 N.Mi.
15,000 -34 -22 -17 -23 =23 =-37 -u5 32 20 16 21 21 8 1 23 22 4 21
10,000 -23 -15 =12 -16 =-16 =28 -3u 22 [N n 15 15 I 18 18 12 16
5,000 =12 -8 -8 -9 -9 -18 =24 1 7 8 9 -1 -6 16 15 11 13
LAWTON TO OKLAHOMA CITY 63 NeMl.
15,000 20 15 y 7 10 -1 -6 -22 -16 -5 -8 -1l -24 <-32 20 18 1 17
10,000 " " y 6 8 -1 -5 -15 =12 -4 -7 -3 =19 -2y 15 4 10 Y
54000 . 7 7 10 5 7 -1 -6 -8 -8 -10 -5 -8 -17 =21 14 15 10 13
LAWTON TO WICHITA FALLS 35 NoMl.
15,000 -8 -5 =2 -1 -4 -15 =21 5 3 2 0 2 -9 =15 19 18 1 17
10,000 -5 -6 -2 -2 -4 =12 -17 y 5 2 1 3 -6 -11 15 1y D 13
54000 -5 -6 -9 -y -6 =14 =19 y 5 8 3 5 -3 -8 14 1y 10 13
LEBANON TO MANCHESTER 57 NoMi.
15,000 20 18 15 13 16 3 -y -23 -19 -16 -15 -18 -32 -39 23 22 15 21
10,000 19 Iy 12 12 i 3 -2 -20 -15 -13 -13 -15 -26 ~-32 18 18 12 16
%,000 n 9 7 7 8 -1 -6 -12 -9 -8 -8 -9 -18 -2y 16 15 N 13
LEBANON TO MONTPELIER 36 No.MY.
15,000 -9 =10 -8 -6 -8 -21 =29 y 8 7 3 5 -8 =15 23 22 15 21
10,000 =10 -9 -8 -6 -8 -19 =25 7 7 7 5 7T -4 -10 18 18 13 16
5,000 -7 -5 -y -3 -5 -14 =-19 6 5 y 3 y -5 -10 16 16 12 13
LEWISTON, TO PORTLANO, ME. 29 N.Ml.
15,000 -6 -6 -5 -1 -9 =23 -31 12 y 8 6 -7 -1 23 22 15 22
10,000 -7 -2 -2 -5 -4 =15 =21 5 1 1 y 2 -8 -1y 18 18 13 16
5,000 -2 -1 -3 -3 -2 =11 =16 1 0 2 2 1 -8 -13 16 16 12 13
LEXINGTON TO LOUISVILLE S4 N.MI.
15,000 -39 =28 -1 =21 -24 -39 -u8 38 27 14 20 23 10 y 210 21 12 20
10,000 -28 =21 -12 ~16 -19 -30 -36 28 20 n 15 18 8 2 16 17 12 15
5,000 -15 -11 -7 -8  -10 -19 -2y 15 11 7 8 10 ] -y 15 15 10 13
LINCOLN TO OMAHA 0 N.Ml.
15,000 N 21 17 21 22 10 3 -32 =22 =11 =-22 22 -36 -Uu3 21 20 13 19
10,000 22 15 R} 4 15 6 0 -23 -16 =12 =15 -16 =26 =32 15 16 12 15
5,000 10 8 6 8 -1 -5 -n -8 -7 -10 -9 -18 =-23 14 15 1 13
LITTLE ROCK TO MEMPHIS 113 NoMI.
15,000 37 26 8 16 19 7 ] -38 -21 -8 ~-17 -20 -36 -uu 20 19 11 18
10,000 26 18 7 ] 15 5 0 -26 =19 -1 =12 ~-15 =26 ~-32 1y 15 10 Ty
5,000 13 10 6 5 8 0 -5 | -1 =N -7 -5 -9 -18 -23 LN 14 10 12
LITTLL ROCK TO ST. LOUIS 257 N.M1.
15,000 14 8 4 " 7 -4 =10 -18 =10 -u -6 -9 =-21 -28 19 19 1 18
10,000 LB 6 Y 4 6 -3 -8 | =12 -7 -y -5 -7 -16 =21 1y 15 " 4
5000 6 5 M 2 u -4 -9 -7 -5 -4 -3 -5 -13 -18 14 14 10 12
LITTLE ROCK TGO SHREVEPORT 158 N.Ml.
15,000 =22 ~lu -y -8 -11 -23 -30 20 12 3 6 9 -1 -7 19 18 11 17
10,000 =15 =11 -5 -5 -8 -18 -23 14 10 5 5 8 -1 -6 14 14 10 1
5,000 -9 -8 -5  -u -7 -15 =20 8 7 6 3 6 -2 -6 1N 14 9 12
sHEADWINDS=—COMPUTED FOR & 450-KT AIRSPEED.
veA-—DENOTES ANNUAL EQUIVALENT HEAQOWINDS FOR INDICATEO PER CENY RELVABILITIES.
MINUS SIGNS DENOTE HEAOWINDS.
THE BOE ING CDMPANY ND. D6-9178
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUI VALENT HEADMWTI ND S» STANDARD DEVIATION
IN DIRECT RETURN
FEET JAN APR JUL OCT ##A50 A75 AB8S JAN APR guL OCT A50 AT75 A85 JAN APR JUL OCT
LITTLE ROCK TO SPRINGFIELD, MD. 161 N.MI.
15,000 -11 -19 -4 -8 -7 =19 =26 8 8 3 7 6 -5 -1 20 19 11 18
10,000 -8 -6 -2 -5 -5 -i4 -19 6 5 1 4 4 -5 ~-10 14 15 1 14
5,000 -3 -2 0 -2 -1 ~-10 =15 2 1 0 1 I -7 =12 14 14 10 12
LONG BEACH TO LOS ANGELES 14 N.MI.
15,000 -21 -17 -5 -8 -1 =24 -3 20 16 4 7 11 0 -6 21 18 n 16
10,000 =-12 -11 -2 -5 -7 =16 =21 12 11 1 4 6 -2 -6 15 T4 9 12
5,000 -6 -5 -3 0 -3 -9 -13 5 4 3 0 3 =3 -6 10 9 7 9
LONG BEACH TO SAN DIEGO 81 N.MI.
15,000 15 2 0 4 6 -4 -10 -7 13 0 -5 -7 -19 =27 20 17 n 15
10,000 10 9 -1 2 4 -4 -8 =10 -10 1 -3 -5 =14 -19 15 13 9 12
5,000 5 5 1 1 3 -3 -6 -6 -5 -1 -1 -3 -9 -12 10 9 6 8
LOS ANGELES TO ONTARIO 40 N.MI.
15,000 19 17 8 3 12 1 -4 -20 -18 -9 -9 -13 -25 -3 21 18 11 16
10,000 10 9 4 6 7 -1 -6 -1 =10 -5 -6 -7 =16 =21 15 4 9 12
5,000 4 2 4 -3 2 -4 -8 -4 -2 -4 3 -2 -8 -1 10 9 7 9
LOS ANGELES TO PALM SPRINGS 95 N.MI.
15,000 20 18 7 8 12 2 -4 =21 -9 -7 -9 -13 =25 -32 20 18 n 16
10,000 12 10 3 6 7 -1 -5 -2 -1 -4 -6 -7 -16 =21 15 13 9 12
5:000 5 3 [ -3 2 -4 -1 -5 -3 -4 3 -2 -8 -12 10 9 T 8
LOS ANGELES TO PHOENIX 320 N.MI.
15,000 21 18 [] 9 12 2 -3 -22 -19 -7 -9 -13 -25 =32 19 16 10 15
10,000 12 1" 3 6 7 0 -4 -13 -1 -4 -6 -8 -16 =20 14 12 8 11
5,000 3 3 2 -4 1 -4 -7 -3 -3 -2 4 -1 -6 -9 9 8 6 8
LOS ANGELES TO SACRAMENTO 309 N.MIl.
15,000 =16 =11 -2 -5 -7 =19 =26 14 10 I 4 6 -4 -10 20 18 1 16
16,000 -1 -9 1 -3 -5 -lu4 -19 10 9 -1 3 4 -4 -8 15 T4 9 12
5,000 -4 -4 -3 -4 -4 -9 -13 4 4 3 3 3 -2 -5 10 9 T 9
LOS ANGELES TO SAN DIEGO 94 N.MI.
15,000 16 13 0 4 7 -3 -9 =17 -1 -1 -5 -8 -20 -27 20 17 1 15
10,000 10 10 -1 3 5 -4 -8 -1 =10 ¥ -3 -5 -1y -19 15 13 9 12
5,000 5 5 1 1 3 -3 -6 -6 -5 -1 -1 =3 -9 -12 10 9 6 8
LOS ANGELES TO SAN FRANCISCO 295 N.Ml.
15,000 -19 ~lu -4 -7 =10 =22 =29 18 13 4 6 9 -2 -7 20 18 11 16
10,000 -12 -1} -1 -5 -6 =16 =21 1 10 1 4 6 -3 -7 15 14 9 12
5,000 -5 -5 -3 -3 - ~10 -13 5 5 3 3 4 -2 -5 1 9 7 9
LOS ANGELES TO SANTA BARBARA 77 N.MI.
15,000 -21 -1i8 -6 -8 -12  -24 -32 20 17 6 7 1 0 -5 21 18 11 16
10,000 =12 =12 -2 -5 =T -16 =22 12 n 2 5 7 -2 -6 5 T4 9 12
5,000 -6 -4 -4 0 -3 -9 -13 5 4 4 0 3 -3 -6 11 9 T 9
LOS ANGELES TO TUCSON 390 N.MI.
15,000 21 18 4 8 1 | -22 -9 -4 -8 -12 =24 =3 18 16 10 14
10,000 13 1 2 5 7 -1 -4 -13 11 -2 -5 -7 -15 =20 13 1 8 11
5,000 1 1 i -4 0 -5 -8 =1 -1 -1 4 0 -5 -8 9 8 5 8
LOUISVILLE TO MEMPHIS 277 N.M1.
15,000 ~32 =21 -9 -1I5 -17 -31 -u40 30 19 8 13 16 5 -1 19 19 11 8
10,000 -23 -15 -8 -1 -13 24 =29 22 4 7 10 13 3 -2 T4 15 11 14
5,000 ~-12 -9 -5 =5 -7 =16 =21 1 8 5 5 7 =1 -6 4 T4 9 12
LOUISVILLE TO NASHVILLE 131 N.MI.
15,000 -19 ~10 -5 -8 -9 =22 =29 15 8 4 6 8 -4 -10 20 20 12 19
10,000 ~12 -7 -4 -6 -7 -1r =22 10 6 4 5 6 -3 -9 15 16 1" 15
5,000 -6 -4 -3 -3 -4 =12 -17 6 4 2 2 3 -5 =10 Ty Ty 10 13
LOUISVILLE TO OWENSBORO 73 N.M1.
[%,000 -38 -26 -13 -20 -23 -37 -us 37 24 13 19 22 9 3 20 21 12 20
10,000 =27 =19 -~11 -5 =17 -28 -34 27 18 10 Ty 17 [ 1 15 16 12 15
5,000 -4 -~10 -7 -8 -9 =18 =24 14 10 [ 7 9 0 -4 IS IS 10 13
SHEAUWINDS-=COMPUTED FOR A 4%0-xT AIRSPEED.
*oA-~DENGTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STGNS DENOTE HEADWINDS.
THE BOEING CUMPANY NO. 06-9176
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EQUIVALENT HEAOWINOS AND STANDARO OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

! HEIGHT EQUIVALENT HEADMWINDS®* STANDARO DEVIATION
IN DIRECT RETURN
FEET | JAN APR JUL OCT *sA50 A75 AB5 |JAN APR JUL OCT  AS0 ATS AB5 | JAN APR JUL 0OCT
LOUISVILLE TO ST. LOUIS 220 N.MI.
15,000 -39 =27 =15 =21 =24 =38 -ké 37 26 W 20 25 N u 20 20 12 19
10,000 =-28 -20 -12 =15 =-18 -29 ~35 27 20 It 15 18 8 2 15 16 n i5
5,000 =15 =11 =7 =9 =10 =19 -2& 14 10 6 8 9 1 -3 LI I 100 12
l LUBBOCK TO MIDLAND 105 N.MI.
15,000 -8 =T -5 =2 -5 =16 =22 6 5 5 1 b =6 =12 19 7 116
10,000 -6 -6 -4 -3 -5 -3 -7 5 5 u 2 4 -4 -8 w13 10 12
5,000 -7 =T =10 =6 -8 =15 =19 6 7 10 5 7 0 =5 13 12 9 N
i LUBBOCK TO WICHITA FALLS 166 N.MI.
15,000 30 24 6 13 17 5 0 |-31 -25 -6 =14 -17 =31 -39 19 7 n 16
10,000 20 15 5 9 12 3 -2 =21 -16 -5 -9 -12 =22 =21 1w 13 10 13
5,000 8 7 6 5 6 -2 =6 -8 -1 -1 -5 -7 =15 ~19 1y 10 12
1 MACON TO SAVANNAH ' 134 NoMI.
15,000 30 25 6 13 17 5 0 |-31 -26 -6 -14 -17 -32 -39 18 18 10 17
10,000 21 17 u 8 12 2 =2 | =22 -17 -5 -9 -12 =23 =29 s 10 13
] 5,000 9 8 u 4 6 -2 -6 -9  =8. -4 - -6 ~iu ~-18 13 12 9 12
: 3 MACON TO WAYCROSS 107 N.MI.
15,000 15 15 2 7 9 -2 -7 |-18 -16 -3 -8 =10 =22 -29 18 18 10 16
10,000 10 10 1 u 6 -3 -8 |-12 =10 -1 -4 -6 =16 =21 1w 15 10 13
1& 5,000 2 3 i 2 2 -6 =10 -3 -4 -1 =2 -2 =10 -4 13 12 9 12
. MADISON TO MIUWAUKEE 6% Nu.MI.
15,000 38 22 19 22 26 1 W | -35 =23 -20 =23 -25 ~-38 ~-ué 27 21 w20
10,000 26 T2 - ¥ ¢ 18 8 2 | =26 -18 -15 -17 =19 -29 =35 16 17 1315
5,000 1 8 7 10 10 0 -4 [-'4 -9 -8 =11 -10 =20 =25 15 16 11 N
MADISON TO ROCHESTER, MINN. 145 NoMI.
15,000 =33 =22 =20 =-22 =~24 ~-37_ ~Lu 32 217 19 22 23 1N u 20 20 13 20
10,000 -25 =16 =15 =17 -18 =28 -3& 26 16 1w 16 17 7 2 15 16 13 15
5,000 ~-13 -8 -7 =10 =10 =19 -2i 13 7 7 10 9 0 =5 15 0 4
MANCHESTER TO WORCESTER 51 NoMI.
15,000 =20 -10 -8 =-13 -12 =-26 =34 17 7 P B 10 -3 -10 23 22 w20
10,000 -11 -6 -4 =B -7 =18 -2& 9 4 4 7 6 =5 =11 18 18 12 16
5,000 -5 =2 -4 -4 -4 -13 -18 u 2 3 u 3 -5 -N 16 15 11 13
MARTHAS VINEYARD TO NEW BEDFORD 22 N.M1.
15,000 =25 =22 =15 =15 =19 =32 =40 2y 20 s 13 17 T 23 22 w21
10,000 -22 =17 =12 =12 =15 =27 =33 20 16 12 11 4 v -2 18 18 12 1%
5,000 -12 =11 -8 -8 -9 =19 -2k 1 10 7 7 9 -1 -6 16 16 1 13
MEOFORO TO SACRAMENTO 243 NoMI.
15,000 10 6 2 i 5 -7 -13 |[-12 -8B -2 -5 -6 -18 -25 22 19 12 8
10,000 7 4 0 2 3 -6 -1 -8 -5 0 -3 -3 ~13 -18 16 15 10 14
5,000 =1 =1 u 0 1 -6 =9 0 " 0 -1 -7 =10 12 9 7 9
MEOFORO TO SAN FRANCISCO 286 N.MI.
15,000 5 3 - 0 1 =10 =16 -7 -y 0o -2 -3 ~15 =21 21 19 12 18
10,000 i 2 -2 0 v -8 -13 -5 -3 1 - -1 =17 -1 16 15 9 13
5,000 -2 =1 3 0 0 -6 =10 1 1 -3 0 -y -7 =10 12 9 7 9
MELBOURNE TO MIAM) 139 N.MI.
15,000 4 v -y -2 0 -8 -13 | -5 -5 4 2 0 -9 =lu 15 4 8 12
10,000 -1 1 -5 -y -2 -9 =13 0 -2 5 3 2 -5 =10 12 12 8 1
5,000 -6 -4 =5 -5§ -5 -11 =15 6 u 5 u 5 -2 -5 N 10 T 10
. MELBOURNE TO ORLANDD 46 NoMI.
15,000 =-20 -18 v o-b -9 =22 -28 19 17 - 6 9 -1 -6 16 15 9 iy
10,000 =10 =10 i -2 -5 -14 =19 10 w0 -2 2 v -4 -8 1313 8 12
5,000 2 =2 ! 1 1 -6 =10 -3 1= - -1 -8 -12 1211 8 N
w MELBOURNE TO TAMPA 100 NoMI.
15,000 =23 =21 =2 -9 =12 =24 =3} 23 20 2 9 12 2 -3 15 15 9 13
16,000 -1 =13 -V -5 -7 -16 =21 130 12 \ 5 T -1 -5 1312 8 1
5,000 -2 -5 -2 =2 -3 -10 -13 2 5 \ 2 2 -4 -8 n M 8 1
! eHEAOWINDS—-COMPUTED FOR A 450-KT AVRSPEED.

2eA--0ENQOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABIUITIES.
MINUS SIGNS OENOTE HEADWINDS.

THE BOEING COMPANY NO. D6-917¢&
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE1GHT EQUI VALENT HEADMNTINDSe STANDARD DEVIATION
IN DIRECT RETURN
FEET JAN APR  JUL OCT =eAS0 A7S5 AS8S JAN APR JUuL oOCT A50 A75 a85 JAN APR JuL OCT
MELBDURNE TO VERO BEACH 29 NoMI.
15,000 9 9 -3 1 3 -6 =11 -1 -0 3 - -3 =14 =20 16 15 9 13
10,000 3 y -4 -2 4} -8 -12 -3 -5 Y | 0 -8 -13 13 13 8 12
5,000 -6 -3 -4 -4 -4 =11 -15 6 2 4 3 [ -3 -7 1n 11 8 11
MELBOURNE TO WEST PALM BEACH 90 NeMla
15,000 7 7 -4 0 2 -7 -1 -9 -8 i 0 -2 -12 -18 15 15 8 13
10,000 1 3 -4 -3 -1 -8 =12 -2 Bl Y 2 | -7 =12 13 12 8 11
5,000 -7 -3 -4 -4 -5 =11 -15 6 3 i 4 [ -2 -6 1" 11 8 10
MEMPHIS TO NASHVILLE 173 NoMl.
15,000 37 25 9 16 20 7 1 -38 -26 -9 -7 -20 =36 -uu 20 19 11 19
10,000 26 18 8 12 15 5 0 -27 -18 -8 -2 -16 -27 -33 15 15 10 14
5,000 T4 10 6 5 8 0 -5 -1 -0 -6 -5 -9 ~-17 =23 1 14 9 12
MEMPH1S TO NEW ORLEANS 304 NoMI.
15,000 -9 -2 1 -1 -2 -13 -19 6 0 =1 0 | -9 =15 17 17 10 16
10,000 -6 -3 ~3 0 -3 =11 =16 y 2 3 -1 2 -6 =11 13 14 10 13
5,000 -5 -4 -3 0 -3 -1 -15 4 3 3 0 2 -5 -9 13 13 9 12
MEMPHIS TO PADUCAH 134 N.Ml.
15,000 20 ] [ 7 9 -2 -8 -23 -13 -5 -8 -1 =24 -32 20 20 11 19
10,000 (N 8 4 S 8 -2 -7 -16 -9 -5 -6 -9 =19 =24 15 15 [N 15
5,000 4 6 3 2 5 -4 -8 -8 -6 -4 -3 -5 =14 -19 15 14 10 13
MEMPHTS TO ST. LOUIS 222 NeMla
15,000 -1 -3 -1 -4 -2 -4 =20 -3 | | o -1 -7 19 19 12 19
10,000 0 -2 0 -2 -1 -10 -15 -2 1 1 0 -9 -lu T4 15 11 (KT
5,000 0 0 0 -1 0 -8 -13 -1 -1 -1 -1 -9 =13 14 14 10 12
MEMPHIS TO SHREVEPORT 247 NoMl.
15,000 -31 =21 -5 -12 -16 -30 -38 29 20 S 11 15 3 -2 19 18 1 17
10,000 -22 ~15 -6 -8 -12 =22 =27 21 14 [ B 1 2 -2 14 Ty 10 13
5,000 -12 =10 -6 -4 -8 =16 =21 1n 9 [} [ -1 -5 14 4 9 12
MERCED TO MODESTO 29 N.M1,
15,000 -20 -1lu -6 -8 -1 -24 -31 18 13 5 7 10 -2 -8 22 19 12 18
10,000 -13 =-10 -2 -6 -7 -17 =22 12 10 1 5 [} -3 -7 16 15 10 13
5,000 -5 -4 -4 -5 -4 -11 -1 4 4 4 4 -2 -6 12 10 7 9
MERIDIAN TO MONROE 167 NaMl.
15,000 =33 -2¢6 -6 ~15 -18 -33 -y 32 25 6 Tu 18 6 0 18 18 11 17
10,000 -23 -7 -4 -10 -13 -23 -29 22 16 4 9 12 3 -2 14 4 10 1y
5,000 -1t2 -9 -4 -5 -7 =15 -20 1 8 § Yy 7 -1 -6 4 13 9 12
MERIDIAN TO MONTGOMERY 119 N.MI,
15,000 33 25 6 4 18 6 0 -33 -2¢ -6 =15 -18 -33 -u1l 1B 18 10 17
10,000 23 17 5 9 12 3 -2 -23 -7 -5 -10 -13 =24 ~30 1y 15 10 T4
5,000 1 9 4 4 7 ~1 -6 -11 -9 -4 -5 -7 =15 =20 13 13 9 12
MIAM1 TO ORULANDO 17% NeMi.
15,000 -8 -8 4 0 -2 ~12 -17 7 -4 0 1 -7 =11 15 14 8 12
10,000 -2 -3 4 2 1 -7 -h 1 3 -5 -3 -1 -8 ~12 12 12 8 (R}
5,000 [} 3 [ 4 S -2 -5 - -4 -5 -4 -5 =11 =15 1 10 7 10
MIAM] TO ST. PETERSBURG 181 NoMl.
15,000 ~i5 ~15 3 -4 -6 =17 -23 14 1% -3 3 6 -4 -8 15 14 B 12
10,000 -6 -7 4 0 -2 ~10 -1l 6 7 -4 0 ) -6 -10 12 11 8 11
5,000 5 | L 2 3 -3 -7 -6 -1 -4 -4 -4 =10 -1y 10 7 10
MI1AM] TO TALULAHASSEE 350 N.MI.
15,000 -15 ~1l& ) -k -7 =17 =23 T4 13 -2 4 [ -3 -7 15 14 g 13
10,000 -7 -7 3 -1 -2 =11 =15 [ 7 -3 1 2 -5 -9 12 12 2] 1
5,000 4 0 3 2 2 -4 -B -4 -1 -3 -2 -2 -9 -2 1 10 7 10
MIAM] TO TAMPA 177 NoMi,
15,000 -1 -14 3 -3 -6 ~17 =23 13 13 -3 3 5 -4 -8 15 8 12
10,000 -6 -7 4 0 -1 =10 -1 S & -4 0 1 -6 -10 12 1 8 [}
54000 5 1 L 4 4 -3 -6 -6 -2 -4 -4 -4 =10 -1y 11 10 7 10
SHEAUWINDS--COMPUTED FOR A 4SO-XKT AIRSPEED.
eeA-—PENQTES ANNUAL EQUIVALENY HEADWINOS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDS:
THE BROEING COMPANY NO. D6&6-9176
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EQUIVALENT HEADWINOS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

Lo I N

HE IGHT EQUIVALENT HE ADWIND Se STANDARD DEVIATION
IN DIRECT RETURN
FECT JAN APR JUL OCT #sA50 A75 A85 JAN APR JUL OCT AS0 ATS5 A85 JAN APR JuL OCT
MIAMI TO WEST PALM BEACH 54 NeMI.o
15,000 0 0 3 4 2 -6 -10 -2 -1 -4 -4 -3 -1 -15 15 14 8 12
10,000 3 2 L 4 3 -4 -8 -3 -2 -4 -5 -4 ~10 -1u 12 11 8 1
= %2000 L 5 L L L3 =2 -6 -4 -5 -4 -4 -4 =11 -lu 11 10 7 10
I MIDLAND TO SAN ANGELO Q4 N.Ml.
- 15,000 26 21 1 10 I3 1 -u =27 =21 -1 - -18 =27 =35 18 16 1 16
10,000 16 12 2 6 8 0 -5 -17 =12 -2 -6 -9 =18 <-23 1L 13 10 12
5,000 u 1 -2 -1 0 -7 -1 -5 -2 2 0 =1 -9 -13 13 13 8 1
MILWAUKEE TO MINNEAPOLIS 257 NeMl.
= 15,000 -32 -21 -19 -22 -23 =36 -u3 3 20 19 21 22 10 L 20 19 13 19
10,000 -24 =16 =15 =-16 -17  -21 -33 23 15 T4 16 17 7 2 15 16 12 15
5,000 -13 -8 -7 ~10 -9 =18 -23 13 7 7 9 9 0 -5 (R 15 1 13
MILWAUKEE TO MUSKEGON Th NoMl.
15,000 34 22 19 21 23 10 L -35 =23 -19 =22 -24 =38 -u5 21 21 T4 20
10,000 25 16 L] 17 18 7 2 -26 =17 -15 =-17 ~18 =29 =35 16 17 13 15
5,000 [} 8 8 10 10 1 -4 - 14 -8 -8 -1 -0 -19 =25 15 16 1 13
MILWAUKEE 10 TOLEDO 200 N.MI.
15,000 3u 23 18 21 23 1" 4 -36 -24 -18 =22 -2 -38 -u5 20 20 13 20
10,000 25 17 4 16 18 8 2 -26 =18 =14 -17 -18 =29 <35 16 17 12 15
5,000 T4 9 7 9 10 1 -4 -1 =10 -8 =10 -10 -19 =24 15 15 10 13
MINNEAPOLIS TO OMAHA 288 N.Ml.
15,000 =14 =-10 -10 =10 -1 -22 -29 12 8 9 8 9 -2 -9 I9 19 13 18
10,000 -10 -6 -6 -6 -7 =18 =21 8 5 6 5 6 -3 -8 14 15 12 14
5+000 -u -3 -5 -4 -4 -12 -7 3 2 4 4 3 -5 =10 13 h 11 13 }
MINNEAPOLIS 7O ROCHESTER, MINN. 66 NeMI.
15,000 18 12 1" 13 13 | -5 -20 -1y =12 -15 -15 =27 =35 20 20 14 20
10,000 T4 10 9 10 1 1 -5 -16 -10 -9 -1 -12 =22 -27 15 16 13 15
5,000 8 5 3 6 -] -4 -9 -9 -6 -3 -7 -6 =16 =21 14 15 12 Ty
MINNEAPOLIS TO SI0UX FALLS 171 No.MI.
15,000 =-25 -16 -17 =20 -19 -32 -38 24 15 17 18 18 7 0 20 19 13 19
10,000 =~-18 =11 -12 -13 -13 -23 -28 17 10 1 12 13 3 -2 15 15 12 Is
5,000 -9 -5 -6 -8 -7 =16 =21 9 4 [ 8 6 -3 -7 14 15 12 14
MINNEAPOLIS TO WINNIPEG 342 NeMI.
15,000 =-20 -1 -13 -16 -15 -27 -33 18 13 1 1L 1L 3 -3 18 18 13 17
10,000 -~16 =~10 =10 -12 -12 -2V =26 15 10 9 11 1 2 -3 1L 4 12 4
5,000 -9 -5 -3 -8 -6 ~-I5 =20 8 4 3 7 -3 -8 13 14 12 [}
M1SSOULA TO SPOKANE 151 N.Ml.
15,000 =26 =16 ~15 =21 -19 -31 -38 25 15 1 20 18 7 1 19 18 13 18
! 10,000 =19 =12 -8 -4 -13 -22 -27 19 1 8 14 13 4 0 . 14 I3 10 12
5.000 -8 -5 -4 -5 -5 -12 =16 7 4 4 4 5 -2 -6 12 10 9 i
MOBILE TO MONTGOMERY 135 N.MI.
15,000 25 17 3 9 12 1 -4 -26 -18 -3 -~10 -13 -26 ~34 17 17 10 16
10,000 17 12 5 -] 9 1 -4 -ig -13 -5 -6 -10 =-20 -25 14 14 10 I3
5,000 10 8 4 3 6 -2 -6 -11 -8 -5 -3 -7 -15 -19 13 I3 9 12
MOBILE TO NEW ORLEANS 112 N.MI.
15,000 -~30 -23 -3 =12 -16 =29 -37 29 22 3 1 15 3 -2 17 17 10 16
10,000 -20 ~15 -4 -7 -1 =21 =26 20 15 3 6 10 1 -3 1 14 10 13
5,000 -1 -8 -4 -4 -6 -15% -19 1 8 4 4 -] -2 -6 13 13 9 12
MOBILE TO PENSACOLA 55 NaMl1.
15,000 28 23 4 12 15 4 -2 -29 =24 -5 =12 -16 =30 -37 17 17 10 16
10,000 19 14 2 7 10 0 -4 -19 =15 -2 -8 -0 =21 =26 1L I 10 13
5,000 8 6 2 4 5 -3 -7 -8 -7 -2 -4 -5 =13 -18 13 13 9 12
MODESTO TO STOCXTON 21 N.MI.
[5,000 ~-19 ~-1% -5 -8 -1 ~23 -31 18 13 5 7 10 -2 -8 22 20 12 18
10,000 -13 -10 -2 -5 -7 -i7 =22 | 12 9 2 S -] -3 -8 17 15 10 14
5,000 -4 - -8 -5 -4 =11 -1 i L L) L) 4 -2 -6 12 10 7 9

sHEADWIMDS--COMPUTEQD FOR A 45D-xT ARSPEED.
eoA~-DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITVIES.
MINUS SIGNS DENOTE HEADWINDS:

THE BOEING CDMPANY ND. D6-9176
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EQUIVALENT HEAODWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT

CIRCLE AIR ROUTES

HEIGHT EQUI VALENT HE ADMWINDS STANDARD DEVIATION
IN DIRECT RETU N

FEET JAN APR JuL OCT eesAS0 AT7S A85 JAN APR JuL oCT AS50 ATs A8S JAN APR JuL oCY
MONCTON TO MONTREAL 376 N.MI.
15,000 -35 -23 -23 -27 =26 -u40 -47 34 22 22 26 26 13 6 21 20 14 20
10,000 -27 -16 -1T7T -20 -19 =30 =3¢ 26 15 16 19 19 9 3 17 16 12 15
5,000 -15 =10 -12 -13 -12 =21 =24 14 9 12 12 12 3 -2 15 4 1 13
MONCTON TO ST. JOHN T0 N.MI.
15,000 -30 =19 =-17 -23 -22 -36 -4u 28 17 16 22 20 6 =1 23 23 16 22
10,000 -21 =12 =12 =15 -15 -26 -33 20 1 1 4 4 3 -3 19 18 13 17
5,000 -10 -7 =10 =10 -9 -19 =24 9 [ 10 9 8 -1 -7 16 16 12 |1
MONROE TO SHREVEPORT 90 N.MI.
15,000 =33 -2¢ -6 =14 -18 -33 -40 32 25 -] 1L} 17 5 0 18 18 11 17
10,000 -23 =17 -5 -9 -12 -23 =29 22 16 L) 9 12 3 -2 4 1L 10 13
5,000 -11 -9 -5 -5 -7 =16 =20 1 8 5 L} 7 -1 -6 14 % 9 12
MONTEREY TO SALINAS 13 N.MI.
15,000 16 4 10 9 12 0 -6 =17 =15 =10 -10 -13 -25 =32 22 19 12 18
10,000 9 8 [ [ T -2 -7 =10 -8 -6 =7 -7 -ir -22 17 15 10 13
5,000 4 3 3 1 3 -4 -7 =5 -3 -3 =1 -3 -9 -13 12 10 8 10
MONTEREY TO SAN FRANCISCO 68 N.Ml.
15,000 -1 =10 -3 -5 -7 =19 =26 12 8 2 4 -] -6 -12 22 19 12 18
10,000 =10 -8 0 -3 -5 -i4 -20 9 7 0 3 4 -5 -10 17 15 10 13
5+000 -3 -4 -h -4 -4 =10 ~-lu 3 L) L) L L) -3 -6 12 10 8 10
MONTEREY YO SANTA BARBARA 162 N.MI.
15,000 17 12 3 5 8 -3 -8 -18 =13 -4 -6 -9 =21 =29 21 18 1 17
10,000 11 10 0 4 5 -3 -8 -12 -Nn -1 -4 -6 =16 =21 16 1L 9 13
5,000 S 5 3 3 4 -2 -5 -6 -5 -4 -4 =4 -11 -4 1 10 7 9
MONTGOMERY TO PENSACOLA 117 N.MI.
15,000 =16 =10 -2 -6 - =19 =25 14 8 1 5 6 -4 -9 7 17 10 16
10,000 -11 -8 -§ -3 -6 -15 =20 10 4 L) 3 (-] -3 -7 1 L 10 13
S$,000 -8 -6 -4 -2 =5 =13 -7 G 6 L) 2 5 -3 -7 13 13 9 12
MONTREAL TO NEW YORK 290 N.MI.
15,000 -7 0 0 -5 -2 -15 =22 2 -3 =1 2 0 -13 -19 21 21 T4 20
10,000 =1 2 2 -2 0 =10 =16 =1 -3 -3 0 -2 ~12 =17 17 17 12 15
5,000 0 i 0 =1 0 -8 -13 -1 -2 =1 0 -1 =10 =15 15 15 n 12
MONTREAL TO OTTAWA 81 N.Mi.
15,000 -36 =23 -22 -2¢ ~26 -40 -8 35 22 22 25 25 12 5 22 22 15 21
10,000 =27 -16 -16 -20 -19 -3 -37 26 15 16 19 19 8 2 18 18 13 16
5,000 -15 -10 ~-11 =12 -12 =21 =27 15 9 1 11 n 2 -3 16 16 12 13
MONTREAL YO QUEBEC 130 N.MI.
15,000 28 1S 15 20 19 [ -1 -30 -16 -17 =22 =21 -35 -u2 22 21 15 21
10,000 19 9 10 T4 13 2 -4 -20 -10 -11 =15 =14 ~-25 -3 18 17 13 16
5,000 9 5 8 10 8 -1 -6 =10 -6 -9 ~10 -9 -18 =23 16 15 12 13
MONTREAL TO SAGUENAY 214 N.MI.
15,000 20 9 9 4 12 0 -7 -22 -1 =11 =16 -4 -28 -35 21 20 15 20
10,000 12 L} 5 9 7 -3 -8 -13 -5 -6 =10 -9 -19 =25 17 16 12 i6
5,000 5 3 5 7 5 -4 -9 ~6 -3 -6 -8 -6 ~15 -20 15 15 12 13
MONTREAL TO ST. JOWN 331 N.MI.
15,000 34 22 23 26 26 13 [ -35 -24 =23 -27 =27 -u0 ~u7 21 21 |10 20
10,000 27 16 17 20 19 9 L =27 -7 =117 =20 =20 -31 -3¢ 17 17 12 15
5,000 Tu 9 12 12 12 3 -2 -1 =10 -12 ~-12 ~12 -21 =26 15 15 1 13
MONTREAL TO TORONTO 273 N.MI.
15,000 ~-36 =-21 =-20 -24 -24 -38 -~ué 34 20 19 23 23 11 4 21 21 T4 20
10,000 -26 ~15 -i4 -18 -8 =29 -35 25 T4 13 v 17 7 1 17 17 12 15
5,000 -~14 -9 -9 - -ttt =20 -25 14 8 9 1 10 1 ~3 15 15 1R 13
MUSCLE SHOALS YO NASHVILLE 95 N.MI.
15,000 22 12 4 L} 1R -1 <19 =25 =i -5 =10 -12 -26 =34 20 20 11 19
10,000 15 9 4 -] 8 -1 -6 -1 =10 -5 -7 -9 -19 =25 15 16 n 15
5,000 8 -] 3 2 5 -4 -8 -9 -7 -3 -3 =5 =l4 =19 14 14 10 13

e HEAOWINDS--COMPUTED FOR A
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADWIND Se STANDARD DEVIATION
IN DIRECT RETURN

FEET JAN APR  JUL OCT =#A50 A75 AB5 JAN APR JUL OCT A50 AT75 A85 JAN APR JUL OCT
NASHVILLE TO ST. LOUIS 235 N.Ml.
15,000 -28 -21 ~-10 ~-16 -17 -30 -38 25 19 9 15 16 ] -2 19 19 12 19
10,000 =-20 ~-15 -7 =11 -13 =23 =29 19 1L 4 10 12 3 -2 15 15 1 T
5,000 -1 -8 -4 -6 -7 =15 =20 10 4 4 5 6 -2 -6 % 14 10 12
NEW BEDFORD TO NEW YORK 142 N.M1.
15,000 -39 -27 -18 =24 -26 ~40 -u9 38 25 18 23 25 12 5 22 21 13 20
10,000 -28 -20 -14% -18 -19 =31 -37 27 19 " "7 18 8 3 18 18 12 15
5,000 =14 -11 -9 =10 -1 =20 -25 14 10 9 9 10 1 -4 15 15 n 13
NEW BERN TO NORFOLK 117 N.Ml.
15,000 16 9 5 10 9 =2 -8 =19 ~11 -5 -1l -1t -23 -30 20 20 n 19
10,000 9 8 L4 6 6 -3 -8 -1t -9 -4 =l -7 =17 -23 16 16 1 15
5,000 5 L} 2 2 3 -5 -9 -6 -5 -3 -3 -4 =12 -17 14 13 10 13
NEW HAVEN TO NEW YORK 56 N.MI.
15,000 -34 -21 -15 =21 =22 -36 -uu 32 19 1 20 20 7 0 22 22 13 21
10,000 -23 =-16 -11 -i15 -16 =27 -33 21 15 10 15 15 4 -1 18 18 12 16
5,000 -12 -8 -7 -8 -8 -18 -23 1 7 7 7 8 -1 -6 15 15 11 13
NEW ORLEANS TO SHREVEPORY 235 N.M1.
15,000 -22 -19 -4 =10 -13 -25 -32 20 18 4 10 12 2 -4 17 16 10 16
10,000 =14 -1 0 -7 -8 11 -22 13 10 0 6 7 -2 -6 13 13 10 13
5,000 -5 -3 0 -3 -3 -11 -15 S 3 0 3 2 -5 -9 13 13 9 12
NEWPORT NEWS TO NEW YORK 245 N.MI.
15,000 23 13 9 15 14 2 -4 =26 -15 -10 -16 -16 =29 -36 21 20 12 19
10,000 15 10 6 10 10 0 -5 -7 =12 - -1 -1 =21 =27 16 17 1" 15
5,000 8 S 4 S S -3 -8 -9 -6 -4 =9 -6 =14 -19 14 4 10 12
NEWPORT NEWS TO NORFOLK 20 N.Ml.
15,000 2u 22 9 1n 15 3 -3 -27 -2 ~-10 -12 -7 -31 -39 21 21 12 19
10,000 20 16 8 9 13 3 -3 =22 -17 -9 -10 -14 =25 -31 17 17 11 15
5,000 1 9 S L} 7 -2 -6 ~11 -9 -5 -5 -7 =16 -21 15 4 10 13
NEWPORT NEWS TO WASHINGTON, D.C. : 106 N.M1.
15,000 -9 -1l -4 -2 -6 -18 =25 L} 8 3 0 4 -8 ~15 21 21 12 19
10,000 -8 -7 -4 -3 -5 -15 -21 6 6 3 2 4 -6 -1 17 17 11 15
5,000 -4 -k -2 -2 -3 =12 -16 3 4 2 1 3 -6 -1 14 14 10 13
NEW YORK TO NORFOLK 251 NeHl.
15,000 -2% ~-13 -8 -15 =14 =27 -34 20 1 8 13 12 0 -6 20 20 12 19
10,000 -15 =10 -6 -10 -10 -20 =26 12 9 S 9 8 -1 -6 16 17 n 15
5,000 -8 -5 -4 -4 -5 -13 -18 7 4 3 4 4 -4 -8 14 L) 10 12
NEW YORK TO PHILADELPHIA 80 N.MI.
15,000 -38 =25 -16 -23 -24 -39 -u7 36 23 16 22 23 10 3 22 22 13 20
10,000 -26 ~-19 -12 -1I7 -18 -29 -35 25 18 12 16 17 6 1 17 18 12 15
5,000 -14 -10 -7 -9 -10 -19 -2u 13 9 7 8 9 0 -5 15 15 " 13
NEW YORK TO PROVIDENCE 125 NeMI.
15,000 36 23 17 22 23 1 U -38 =25 -17 -23 -25 -39 -u7 22 21 13 20
10,000 25 18 13 17 17 7 1 -26 -19 -13 -7 -18 =29 -36 18 18 12 15
5,000 13 9 8 9 9 | = -1% =10 -8 -9 -10 -19 =24 15 15 11 13
NEW YORK TO PETTSBURGH 293 N.ML.
15,000 =43 =29 ~-19 =25 -28 -42 -50 42 28 19 24 27 14 8 21 20 12 19
10,000 =31 =22 -15 =20 -21 -32 -38 30 22 15 19 21 11 5 16 17 n 15
5,000 ~-16 ~12 -9 =10 -12 -20 -25 16 12 9 10 11 3 -2 14 14 10 12
NEW YORK TO PORTLAND, ME. 238 N.Ml.
15,000 28 16 13 18 18 6 -1 -31 -18 -1& =20 20 =38 =41 22 21 13 20
10,000 18 11 9 13 12 2 -3 -20 -13 =10 -4 -1y -24% =30 17 17 12 I5
5,000 9 6 [ 7 7 -2 -7 -10 -6 -7 -1 -8 =16 =21 15 15 1 13
NEW YORK TO RALEIGH 370 NeMl.
15,000 -30 -19 =11 -18 -18 -3t -39 27 16 10 16 16 5 =1 20 19 11 18
10,000 =~20 ~1u -8 -13 -13 -235 -29 18 13 8 12 12 3 -2 16 16 il 4

5,000 -10 -1 -5 -6 -7 =15 =20 10 7 S S 6 -2 -6 14 13 9 12

¢HEADWINDS~-COMPUTED FOR A
eeaA-~DENOTES ANNUAL EQUIVALENT HEADWINDS FOR

MINUS STGNS DENOTE HEADWINDS.

L50-KT AIRSPEED.
INDICATED

PER CENT RELIABILITIES.

THE BOEING COMPANY
TRANSPORT OIVISION

NO. D6-9176
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION I[N KNOTS FOR GREAT CIRCLE AIR ROUTES

HE 1GHT E QUI VAL ENT HEADWTINDSe STANDARD DEVIATION
IN DI1IRECT RETURN
FEET JAN APR JUL OCT #2AS50 AT5 AB85 JAN APR JUL OCT AS0 ATS AB8S JAN APR JUL OCT
NEW YORK TO READING 101 N.Ml.
15000 -42 =30 =19 =25 -28 ~-43 =51 L 3] 28 19 24 27 1 7 22 22 13 20
10,000 -31 -23 -15 -19 -21 -33 -39 30 22 15 19 21 10 5 17 18 12 15
5,000 -16 =12 -9 ~-10 -12 =21 =26 15 12 9 10 11 2 -2 15 15 " 13
NEW YORK TO RICHMOND 250 N.M1.
15,000 -32 -19 -12 =19 -19. -33 -u1l 29 17 1" 18 18 6 -1 21 20 12 19
10,000 -2V -1I5 -9 =13 -1y -25 -30 19 13 8 13 13 3 -2 16 17 n 15
5,000 -1 -7 -5 -6 -1 =16 -21 10 7 5 6 7 -2 -6 14 14 10 12
NEW YORK TO ROCHESTER, N.Y. 229 Nl.Ml.
15,000 -30 -24 -16 -17 -21 -3u  -u2 27 22 15 16 19 T 0 21 21 13 20
10,000 -23 -18 -13 ~-1lu -7 =21 -33 22 17 13 13 16 6 0 17 17 12 15
5,000 -13 -10 -8 -8 -10 -18 =23 12 1 8 7 9 0 -4 15 15 10 13
NEW YORK TO SCRANTON 103 N.Ml.
15,000 =35 -27 -18 -20 -24 -38 -ué 33 26 17 19 23 10 3 22 22 13 20
10,000 =27 -21 -15 -1é6 -19 =30 -36 26 20 1L 15 18 8 2 17 18 12 15
5,000 -t =12 -9 -9 -1 -20 =25 14 n 8 9 10 1 -3 15 15 1 .13
NEW YORK TO SYRACUSE 182 NeMl.
15,000 =22 -19 -13 -12 -16 =29 -36 18 17 12 10 14 1 -5 22 21 13 20
10,000 =~18 =15 ~-11 -1l ~-13 =24 -30 16 13 10 10 12 2 -4 17 17 12 15
5,000 =10 -9 -6 -6 -8 -11 =22 9 8 6 5 7 -2 -7 15 15 n 13
NEW YORK TO TORONTO 318 N.Ml.
15,000 -33 -25 -18 -19 -23 -36 -u3 30 23 17 18 2i 9 3 21 20 13 19
10,000 =25 =19 -4 =16 -18 -28 -3u4 23 i8 4 15 17 7 2 16 17 n 15
5,000 -tu =11 -9 -9 -10 =19 =24 13 10 8 8 10 1 -3 4 14 10 12
NEW YORK TO WASHINGTON, 0O.C. 184 N.MI.
15,000 =37 -24 =15 =-22 -23 -38 -u6 35 22 15 21 22 10 3 21 21 12 20
10,000 -26 =18 =12 =17 -17 -28 -35 24 17 1" 16 16 6 t 17 17 11 15
5,000 -13 -9 -7 -8 -9 -i18 -23 13 9 4 8 9 0 -4 15 1y 10 13
NEW YORK TO WILMINGTON, DEL. 101 N.M1.
15,000 =-38 =-25 -16 -23 -24 -39 -7 36 23 15 22 23 10 3 22 21 13 20
10,000 =26 =-19 =-12 -I7 -18 =-29 =35 25 17 17 16 17 6 i 17 18 12 15
5,000 =18 =10 -7 -9 -9 =19 =24 13 9 4 8 9 0 -5 15 15 10 13
NEw YORK TO WORCESTER 131 NaMl.
15,000 29 17 13 18 18 6 -1 =31 =19 -14 =20 -20 -34 -u2 22 21 13 20
10,000 19 12 9 13 13 3 -3 -21 ~-14 -10 -1 -4 ~25 =31 18 18 12 15
5,000 10 6 6 T 7 -2 -7 -10 -7 -6 -7 -8 ~-17 =22 15 15 11 13
NEw YORK TO YOUNGSTOWN 315 N.MY.
15,000 =-uz =29 -19 -2u -27 -u41 =50 Ll 28 19 23 26 1N 8 21 20 12 19
10,000 -30 -22 =-1l6 =19 -21 -32 -38 30 21 15 19 21 1 5 16 7 n 15
5,000 -l6 -12 -9 -0 -12 ~20 =25 16 12 9 10 n 3 -2 4 Ty 10 12
NORFOLK YO PHILADELPHIA 185 N.Ml.
15,000 1 4 U 9 6 -5 -1 -16 -7 -5 =11 -9 -21 -28 21 20 12 19
10,000 6 4 2 5 4 -5 =11 -9 -6 -3 -6 -6 -16 =21 17 17 " 15
5,000 3 2 2 2 2 -6 =11 -4 -2 -2 -3 -3 -11 -6 14 iu 10 13
NORFOLK TO WASHINGTON, 0O.C. 123 N.Ml.
15,000 =-12 ~-13 -5 -4 -8 =20 -27 8 10 4 2 6 -6 ~-i3 21 20 12 19
10,000 -11 -9 -5 ~u -7 =11 =23 8 7 4 3 5 -4 =10 17 17 R 15
5,000 -5 -5 -3 -2 -4 =12 -7 4 4 3 2 3 -5 -1i0 4 iu 10 13
NORTH BAY T0 SUDBURY 59 N.M1.
15,000 -3 -21 -22 -23 -25 -38 -us 33 20 22 22 24 " 4 22 21 15 21
10,000 -25 -15 =-16 =18 -18 =29 -35 24 15 16 i8 18 7 1 17 18 13 t6
5,000 -15 -9 =10 -1 -1 -21 =26 [} 9 10 10 11 i -4 15 16 11 14
NORTH BAY TO TORONTO 1 161 N.MY.
15,000 -4 1 2 -3 -1 =-lu =21 0 -4 -3 0 -2 ~-lu =21 22 21 Tu 21
10,000 =13 1 1 =2 o -t -7 ‘ 0 -3 -2 0 -1 -2 -7 7 18 12 16
5,000 -1 1 1 =3 -1 =10 =15 0 -2 -1 2 0 -9 =14 15 16 n 13
sHEADRINDS--COMPUTED FOR A wS50-XT AIRSPEED.
eoh--DENOTES ANNUAL EQUIVALENT HEADWINDOS FOR INDICATEO PER CENT RELIABILITIES.
MINUS STUGNS DENOTE HEAOWINOS
THE BOEING COMPANY NO. D6-91176
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FDR GREAT CIRCLE AIR ROUTES
l HE1GHT EQUIVALENT HEADWINDSe STANDARD DEVIATION
IN DIRECT RET URN
FEET | JAN APR -JUL DCT ##AS0 A75 A85 |JAN APR JUL OCT A50 A75 A85 | JAN APR JUL OCT
OAKLAND TO RENO 157 NeMI.
15,000 12 10 N 8 10 -1 -8 |- =11 -1 -2 -1t =23 -29 22 19 12 18
10,000 7 5 7 6 6 =2 =1 -8 -6 -1 -6 -7 =16 =21 16 15 9 13
5,000 u 4 D 3 3 -3 -1 -5 -4 0o -3 -3 -9 -13 n 9 7 9
' OAKLAND TD SAN FRANCISCD ¢ N.Ml.
15,000 =16 =13 =10 =10 =12 =24 =31 w12 1o 9 R I ) / 23 20 12 18
10,000 ~-10 -8 -7 =1 -1 -7 -22 9 7 6 6 7T -2 -7 17 15 10 s
5,000 =5 -4 -2 =2 -3 =10 =13 " . 2 2 3 -y -7 12 10 8 10
l OCALA TO VERO BEACH 130 NeMI.
15,000 17 15 =1 s 7 -2 -1 {-18 =16 1 -5 -8 =20 -26 16 1S ¢ 13
‘ 10,000 8 9 2 1 3 -5 -9 -9 -9 2 =2 -4 =12 -7 13 13 8 12
5,000 -3 0 -2 -1 -2 -8 -12 3 -1 2 1 1 -6 -9 1noon 8 1
. OKLAHOMA CETY TO TULSA 97 NeMI.
15,000 28 21 713 16 4 -1 |-30 -22 -8 -4 =17 =30 -39 200 19 11 18
10,000 20 15 6 9 12 3 -2 |-21 =16 -6 =10 =-12 =23 -28 1S 1% 1
5,000 9 9 9 6 8 0 -5 |[-10 -9 -9 -6 -9 =17 -22 1 15 10 13
! OKLAHOMA CITY TO WICHITA 135 NoMI.
15,000 2 2 1 - 1 =10 -16 -5 -4 =2 0 -3 - =20 20 Y9 n v
10,000 2 2 2 0 1 -1 -2 -3 -3 -2 -} -2 =11 -6 SR TR B . I
] 5,000 2 u 6 2 b -5 =10 -3 -4 -6 -3 -4 -12 =17 4 14 10 12
; OMAHA TD SIQUX CITY 95 N.MIo
15,000 0 1 2 -1 1 -11 -18 -3 =3 -3 - -3 -1y =21 200 20 13 19
10,000 -1 =1 1 =2 0 -10 -15 -1 0o -2 0 -1 =10 =15 15 15 12 15
1 5,000 -2 0 3 0 0 -8 -13 1 -1 -3 0 -1 =10 -1 Wwoow 11 13
ONTARIO TO PALM SPRINGS ST NuMl.
15,000 21 18 6 8 12 1 -4 |-22 =19 -6 -9 =13 ~25 -32 200 18 11 16
10,000 12 M 3 5 7 -1 -5 [-13 -1 -3 - -7 =16 =21 15 13 9 12
!4 5,000 5 u 3 -2 3 -3 -7 -5 -y -3 2 -3 -9 -2 10 9 7 8
‘ ONTARIO TO SAN FRANC1SCO 316 NaMl.
15,000 -20 -15 =5 =8 -11 =23 =~30 19 1 s 7 100 -1 -6 200 18 W1 16
10,000 =13 =11 -2 =5 -7 -16 =21 12 1 5 6 -2 =6 15 14 9 12
5,000 -6 =5 -4 =3 -4 =10 -13 s 5 3 3 y -2 =5 10 9 7 9
ORLANDO TO SARASOTA 9% NoMl.
15,000 -16 -1u -4 -8 -9 -19 -25 5 12 M 8 9 - 1S 15 9 13
10,000 -11 -9 -4 =6 -7 -15 -20 1 9 u 5 7T -1 -5 13 12 8 1
, 6,000 -6 -1 =4 =4 -5 -12 -16 7 m u 5 -2 -5 1211 8 11
ORLANOO TO TALLAHASSEE 193 N.Ml.
15,000 =23 -20 -2 =8 =-12 -2u4 =31 21 ] 8 n (- 16 16 9 1y
| 10,000 =13 =12 0 -4 -7 ~16 =21 12 | 0 u 6 =2 -6 13 13 9 12
1 5,000 -1 -4 0o -2 -2 -9 -3 1 0 1 1 -6 -9 12 N 8 1
ORLANDO TO TAMPA 72 N.Ml.
15,000 =~21 —-18 =3 =-10 =12 =23 =29 20 3 9 1" 2 -3 16 15 9 lu
l 10,000 —-14 =12 =3 =6 -8 -17 =21 w1 3 6 8 0 -4 13 13 8 12
] 5,000 -6 =7 =3 ~-u -5 =12 -16 5 3 3 =2 -4 12 N 8 1
ORLANOO TO WEST PALM BEACH 130 N.M1.
16,000 11 11 =3 2 4 -5 =9 |-13 =12 3 -2 -5 -15 =2} 15 15 8 13
10,000 " s -y =1 0 -7 -1 -5 -6 u 1 -1 -9 -4 1312 8 1
- 5,000 -6 =2 =4 -U -4 =10 -1u } 6 2 u T T ¢ 1 n 8 0
OTTAWA TO SYRACUSE l 133 N.MY.
15,006 -10 =2 =2 -1 -5 -18 =26 6 0 | 5 2 -10 -18 22 22 w21
10,000 =5 0 0 - -2 =13 -9 |3 -1 - 2 1 =10 =15 1718 12 16
’ 5,000 -2 0 -1 =3 -1 -10 =~i5 1 =1 0 2 1 -8 -13 15 15 n 13
i oTTAWA TO TORONTO ‘ 196 N.M1.
1 15,000 =-st =20 -18 =23 =23 =37 -u5 32 18 17 21 21 9 2 22 2 w20
] 10,000 -24 ~l& -13 ~i17 -17 -28 -3u 23 13 12 16 16 5 0 1T 18 12 15
5,000 -iu -8B -8 =10 =10 =19 =24 | 13 8 8 10 9 1 -u 15 15 11 13
j SeHEADWINDS~-COMPUTED FOR A uS0~-KT AIRSPEED.
‘ eeA--DENOTES ANNUAL EGUIVALENT HEADWINDS FDR INDICATED PER CENT RELIABILITIES,
MINUS STGNS DENOTE HEADWINDS .

THE BOEING COMPANY NO. 06-9176
TRANSPORT DIVISION PAGE 73
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EQUIVALENT HEAOWINDS ANO STANDARD OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

) HEIGHT EQUI VALENT HEADMWTINOSe STANOARD DEVIATION
IN DIRECT RETURN
FEET JAN APR JUL OCT ##A50 A75 AS85 JAN APR JUuL oOCT AS0 ATS5 A85 JAN APR JuL OCT
OTTAWA TO VAL-DOR 186 N.Ml.
15,000 -16 =12 -1& -11 -13 -26 -33 12 11 12 9 n -1 -8 21 20 15 20
10,000 =13 =10 =11 -1¢ -1 =21 =27 12 9 10 9 10 0 -6 17 17 12 16
5,000 -9 -6 -6 -u -6 =15 =21 8 5 -] N 6 -u -9 15 15 1" 13
PALM SPRINGS TO SAN DIEGOQ T4 N.MI.
15,000 -1 -7 -8 -5 -7 =11 -23 5 6 8 5 6 -4 =10 20 17 N 15
10,000 -3 -2 -5 -4 -4 -11 =16 2 1 5 3 3 -5 -l0 15 13 9 12
5,000 2 4 -u y 1 -5 -8 -2 = L} -4 -1 -8 -1 10 9 6 8
PANAMA CITY TO PENSACOLA 80 N.MI.
15,000 =29 -2& -4 =12 -16 =30 -37 28 23 L} 12 15 L} -1 17 17 10 16
16,000 =19 =15 -2 -7 -10 -20 -26 19 15 2 7 10 1 -k 14 14 10 13
5,000 -8 -7 -3 -y -5 =13 =17 7 6 2 Y 5 -3 -7 13 12 9 12
PANAMA CITY TO TALLAHASSEE 70 N.Ml.
15,000 30 24 L} 12 16 Y -1 -30 =24 -4 -13 -16 -30 -37 17 17 107 16
10,000 20 16 3 7 1 | -3 -20 =16 -3 -8 -1 =21 =27 14 14 9 13
5,000 9 8 3 4 6 -2 -6 -9 -8 -4 -u -6 =14 -18 13 12 9 12
PANAMA CITY TO TAMPA 213 N.M1.
155000 19 17 1 4 10 0 -5 -20 -18 -1 -8 -10 =22 -29 16 15 9 14
10,000 10 10 -1 Y 5 -3 -7 -1 -0 1 -4 -5 =14 =19 13 13 9 12
5,000 0 2 =1 1 o -7 -1¢ 0 -2 1 -1 -1 -8 =12 12 1" 8 11
PHILADELPHIA TO PITTSBURGH 231 N.M1.
15,000 ~-43 -30 -19 =24 =27 ~42 -51 42 29 18 23 26 14 8 21 21 12 19
10,000 =31 -23 -15 -19 -21 -32 -39 30 22 15 19 21 1 5 16 17 n 15
5,000 -16 -13 -9 =10 -1 =20 -25 16 12 8 10 1 3 -2 T 14 10 12
PHILADELPHIA TO RICHMOND 173 N.M1.
15,000 =28 =16 =~-10 -17 -7 -30 -38 24 4 9 15 15 3 -3 21 21 12 19
10,000 -18 -12 -1 -12 -12 -22 -28 16 1 7 1A " 1 -4 17 17 1" 15
5,000 -9 -6 -4 -5 -6 -15 -20 8 6 4 5 -3 -7 4 14 10 13
PHILADELPHIA TO ROCHESTER, N.Y. 223 N.M1.
15,000 =206 -18 -11 -10 -4 =27 -3u 16 15 10 8 12 0 -7 21 21 13 20
10,000 -16 -13 -10 -9 -12 -22 -28 14 12 9 8 10 0 -5 17 17 12 15
5,000 -9 -8 -6 -5 - -15 -20 8 7 5 Y 6 -3 -7 15 15 10 12
PHILADELPHIA TO SCRANTON 99 N.MI.
15,000 -9 -1 -6 -3 -1 =20 =27 5 9 y 1 5 -8 -15 22 22 13 20
10,000 -9 -9 -6 -4 -1 -1r -23 6 7 5 3 5 -5 ~11 17 18 12 15
5,000 -5 -4 -3 -3 -4 -13 -18 i 5 3 2 3 -6 =10 15 15 10 13
PHILADELPHIA TO SYRACUSE 198 N.MI.
15,000 -8 -10 -5 -3 -6 -19 =26 3 7 4 o 3 -9 -16 21 21 13 20
16,000 -7 -8 -5 - -6 =16 -22 5 6 5 2 4 -6 =11 17 17 12 15
5,000 -y -5 -3 -2 -3 =12 -7 3 L} 3 ! 3 -6 =11 15 15 10 13
PHILADELPHIA TO WASHINGTON, D.C. 104 N.Ml.
15,000 -37 -23 -1 -22 -23 -31 ~-uS 34 21 4 21 21 9 2 21 21 13 20
10,000 =25 -18 -11 -16 -17 -28 =34 2y 17 n 15 16 6 o 17 17 12 15
5,000 -13 -9 -7 -8 -9 -18 -23 12 9 6 7 8 o -5 15 15 10 13
PHILADELPHIA TO WILLIAMSPORT 112 N.Ml1.
15,000 -29 -23 -1& =15 -19 -33 -ul 25 21 13 13 17 5 -2 22 21 13 20
10,000 -22 -8 -12 =13 -16 =27 =33 20 17 12 12 15 Y -1 17 18 12 15
5,000 -1% -10 -1 -1 -9 -18 -23 11 10 7 7 8 0 -5 15 15 10 13
PHILADELPHIA TO YOUNGSTOWN 262 N.M1.
15,000 =~41 -29 ~-18 =23 -26 ~41 ~uQ 39 28 18 21 25 13 [} 21 21 12 19
10,000 =29 -22 =~15 =19 -21 -32 -37 29 21 15 18 20 10 5 16 17 n 15
5,000 =15 =12 -9 =10 -1% =20 =25 15 12 8 9 " 2 -2 14 14 10 12
PHOENIX TO SAN DIEGO 263 N M.
15,000 -22 -19 -7 -9 -13 =28 =31 21 18 T 9 12 3 -3 19 16 10 15
16,000 -12 -10 -4 -6 -3 -16 -20 12 10 4 6 7 O -k 14 12 8 11
9.000 -2 -3 -3 5 -3 -6 -9 2 2 3 -5 1 -5 -8 9 8 6 8
sHEADW INOS-~COMPUTED FOR A 450-xT AIRSPEEO.
eed-~DENOTES ANNUAL EQUIVALENT HEAOWINOS FOR INCICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADMINGS.
THE BOEING COMPANY NO. 06&-917¢6
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUI VALENT HE ADWIND S STANDARD DEVIATION
IN DIRECT RETURN

FEET JAN APR JUL OCT eeA50 A7S A85 JAN APR JuUL OCT A50 A7S A8S JAN APR JUL OCT
PHOENIX TO TUCSON 96 N.Ml.
15,000 13 10 -4 4 4 -6 =11 -15 -1 3 -k -5 =17 -2u4 19 16 10 15
10,000 8 -] -2 1 3 -5 -9 -9 ~7 2 -1 -3 =11 =16 LEER | 9 1"
5,000 -5 -5 -4 ~3 -4 -9 =12 L i L 3 4 -1 -3 9 8 5 8
PLERRE TO RAPID CITY 121 N.MI.
15,000 -26 -17 -19 =24 =21 -33 =40 25 17 19 23 21 9 3 19 19 13 18
10,000 =19 =11 =12 -4 -1k ~-23 -28 18 10 12 13 13 i 0 1L} | n 4
5,000 -11 -6 -5 -8 -8 -~-16 -21 n 5 5 8 L4 -1 -6 13 13 12 13
PIERRE TO SIOUX FALLS 160 N.MI.
15,000 28 19 18 24 22 1" 4 -29 =20 =19 =25 -23 -35 -u2 19 19 13 18
10,000 22 13 13 16 16 6 1 =22 -l =14 =16 -16 =26 =31 4 15 12 4
5,000 12 6 5 10 8 -1 -6 =12 -7 -5 =10 -9 -18 =23 13 |1 12 L}
PITTSBURGH TO RALEIGH 285 N.MI.
15,000 5 9 3 G 4 -7 -4 -10 =11 -k -2 -6 -18 =25 20 20 1 19
10,000 6 6 4 2 5 -5 -10 -8 ~8 =5 -k -6 =15 -21 15 16 n 4
5,000 3 4 3 2 3 -5 -0 -4 -h -3 -2 -3 -1 -6 4 13 9 12
PITTSBURGH TO ROANOKE 190 N.MI.
15,000 -2 4 ] -4 0 =12 -1I9 -4 -7 -1 2 -2 -1k =21 21 21 12 19
10,000 1 3 2 0 2 -8 -4 -3 -5 ~3 =1 -3 -13 -18 16 17 11 15
5,000 0 2 2 0 1 -7 =12 -1 -3 -2 -1 -2 =10 -4 1 4 9 12
PITTSBURGH TO TOLEOO 175 NeMl.
15,000 -39 -27 -18 -22 -25 -40 -us8 38 26 17 21 24 12 5 21 21 13 20
10,000 -28 -20 -15 =18 -20 -31 -3é6 27 20 4 17 19 9 3 16 17 12 15
5,000 -15 =11 -8 -10 =11 =19 =24 4 11 8 9 10 2 -3 15 15 10 13
PITTSBURGH TO WASHINGTON, D.C. 177 NeMt.
15,000 3i 26 4 17 21 9 3 -36 =27 -15 -18 -23 ~37 -uS 21 21 12 20
10,000 25 20 13 15 18 8 2 -26 -21 -14 =16 -18 ~29 -35 16 17 1 15
5,000 13 11 7 8 9 1 -3 -4 -1 -7 -8 -10 -19 -23 14 4 10 12
PITTSBURGH TO WILLIAMSPORT 156 N.M1.
15,000 80 25 18 24 25 13 6 -42 =26 -18 =25 -26 -1 =50 21 21 13 20
10,000 29 19 4 19 19 9 3 =29 =20 -1& -19 -20 -31 -37 17 17 12 15
5,000 5 10 8 10 10 2 -3 -16 =11 -8 =10 -1 =20 =25 15 15 10 13
PITYSBURGH TO YOUNGSTOWN 52 N.M1.
15,000 =20 -17 -9 -8 -13 -26 -34 15 4 8 6 10 -2 -9 22 22 13 20
10,000 -14 =12 -9 -9 -1 =21 =27 1 | B 8 7 9 -1 -7 17 18 12 16
5,000 -7 =7 -5 -k -6 -1 =19 - 6 L} L} 5 - -8 15 15 10 13
POCATELLO TO SALT LAKE CITY 131 N.Ml.
15,000 9 4 -1 5 4 -7 -13 -1 -5 1 -6 -5 -171 =23 19 a7 12 17
10,000 6 2 -2 3 2 -6 =10 -7 -3 1 -3 -3 -11 =15 13 12 10 1
5,000 -8 -4 -4 =5 -5 -11 -4 8 4 4 5 5 0 -3 9 8 [ 8
PORTLANO, ME. TO WATERVILLE 60 N.MI.
15,000 21 11 10 15 14 0 -7 =268 -13 -11 -17 ~-16 -30 ~38 23 22 15 21
10,000 12 6 5 9 8 -3 -9 -4 -7 -6 =10 -9 =20 =26 18 18 12 16
5,000 5 3 5 5 b -5 -10 -6 -N -6 -6 -5 -15 =20 16 15 12 13
PORTLAND, ORE. TO RENO 386 N.MI.
15,000 B! -] 2 5 5 -6 =12 -13 -7 -3 -6 -6 -18 =25 20 19 12 18
10,000 6 3 0 3 3 -6 -10 -7 -4 -1 - -3 ~-12 -7 15 4 10 13
5,000 -2 -1 4 -2 0 -6 =10 2 1 -N 1 0 -6 =10 1 9 7 9
PORTLAND, ORE. TO SALEM 43 N.ML.
15,000 -9 -8 -7 =10 -8 -21 -28 6 7 6 8 7 -6 -13 22 21 4 20
10,000 -9 -8 -4 -6 -7 =16 =22 8 7 L} 6 L] -N -9 17 15 1] 15
5,000 -7 -5 2 -6 -3 -11 -15 7 N -3 5 3 -k -8 13 1 8 11
PORTLANO: ORE. TO SEATTLE 113 N.ML.
15,000 -2 2 2 2 1 =11 -8 -1 -h -3 -u -3 =15 =22 22 20 14 19
10,000 2 L] 1 2 2 -7 -2 -h -k -2 -3 -3 ~12 -7 16 1a 1 14
5,000 [ 4 -2 5 3 -5 -8 -6 -k 2 -5 -3 =11 -15 13 11 8 11

*HEADWINDS--COMPUTED FOR A

450-KT AIRSPEED.

s A-~DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.

MINUS SIGNS DENOTE HEADWINDS:

THE BOEING COMPANY
TRANSPORT DIVISION

NC. D6-9170
PAGE 7%




EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR RDUTES
HE IGHT EQUIVALENT HEADMWINDSe STANDARD DEVIATION
IN DIRECT RETURN
FEET | JAN APR JUL OCT esA50 ATS AB5 |JAN APR JUL OCT  A50 A75 A85 | JAN APR JUL 0CT
PORTLAND, DRE. TO SPOKANE 239 NoMI.
15,000 19 1& 1y 18 16 4 -2 [-20 =15 -lu =19 =17 =29 =35 | 20 19 13 18
10,000 15 1) 7N 1 2 -2 |-16 =12 -8 =11 =11 =21 -26 15 9% 8018
5,000 9 6 18 S -2 =5 | -9 -6 -1 -6 =5 =12 -6 12 * 19 =0 “To
PORTLAND, ORE. TO YAKIMA 106 NoMI.
15,000 18 1k 13 17 15 3 =k |-20 =15 =14 =19 =16 =-29 =36 | 21 20 W 19
10,000 15 12 7 N2 =3 | -16 ~12 -7 =11 =11 =21 =26 16 1w 1
5,000 8 6 0 6 u -2 -6 | -8 =6 0 -6 =5 =12 -16 | 13 10 8 N
PRINCE GEORGE TO QUESNEL 48 NeMI.
15,000 4 - 1 - 1 -1 -7 | -5 0 -2 -1 -2 =13 =~20 | 20 18 15 7
10,000 ) -2 1= 0 -9 -lu | =3 1 =2 0 -1 =10 ~-Ilu 16 13 1 13
5,000 -5 -6 -1 ~u -4 =12 =17 5 5 1 u R 1w 12 10 13
PRINCE GEORGE TO SMITHERS 167 NoMI.
15,000 =20 -11 -8 ~16 -13 -25 =32 18 10 7 16 12 -5 | 20 17 w7
10,000 -14 -8 -7 =13 =10 =-20 =25 w8 7 2 10 " 16 13 11 13
5,000 -5 -1 =3 -5 =3 =11 =15 “ 0 3 3 -5 -9 | 1w 12 10 2
PRINCE GEORGE TO VANCOUVER 283 N.MI.
15,000 -1 -4 -2 =4 -3 -4 =20 | -1 2 1 3 1 -10 -17 | 20 18 Iw 17
10,000 =3 -4 -1 -4 =3 =12 =16 2w 0o 3 2 =1 =1 16 1 N3
5,000 -7 -6 =2 =6 =5 -13 =17 6 6 2 b s -3 -7 13 11 9 a2
PRINCE RUPERT TO SANDSPIT 79 NoMi.
15,000 =15 =15 -4 ~-18 =13 =27 ~-3u R PR | 12 -1 -8 | 23 19 16 19
10,000 =13 =12 -6 =16 =-12 -22 =28 135 12 6 16 N 1 -y 18 15 12
5,000 -9 -8 =5 -9 -8 -16 =21 B8 8 5 9 7o-1 - 15 12 10 13
PRINCE RUPERT TO TERRACE 66 NeMla
15,000 18 13 6 17 13 0 -6 |-20 ~-14 -6 =18 -l =27 -3 | 22 19 15 18
10,000 & 9 7T 1u N ! -4 | -15 -10 -8 =15 =11 =-21 =27 18 N
5,000 6 35 4 5 S -4 -8 | -6 =3 -5 -6 -5 =13 -18 15 12 10 13
PROVIDENCE TO WASHINGTON, D.Ce. 309 N.Ml.
15,000 =-37 -24 -16 -23 -24 =38 -6 | 36 23 16 22 23 10 u | 21 20 12 19
10,000 -26 =-18 =12 =17 -18 =-28 =34 | 25 17 12 16 " T2 177 115
5,000 -13 -10 =7 =9 =10 -18 -23 15 9 1 8 9 1 - W e 10 12
PUEBLO TO SANTA FE 178 NoMi.
15,000 -11 -9 -8 =5 =B =19 -25 8 8 8B U 7 -3 -9 | 19 W 16
10,000 -6 -6 =5 -u -5 -13 =17 s 5 5 u 5 -3 -8 | w12 10 12
5,000 -6 =7 =1 =6 =1 -13 -l6 6 6 1 6 6 0 -3 1o 10 79
QUEBEC TO SAGUENAY 103 N.MI.
15,000 & 2 0 & 3 -10 =17 | -1 -3 -2 =7 -5 19 -26 | 22 21 16 21
10,000 2 -1 -1 2 0 -10 -15 | -4 0 0 =3 -2 =12 -18 18 16 13 16
5,000 -1 -1 3 1-9 -l 0 0 -2 -4 -3 -1l -l 16 15 12 1
QUEBEC TO SEVEN 1SLANDS 285 N.M1.
15,000 24 12 13 17 16 4 -3 |-25 =13 =15 =-19 -18 =31 =-38 | 21 20 15 20
10,000 15 6 9 13 10 1 =5 | =17 =7 =10 =-1u ~-11 -22 -28 17w 13 s
5,000 8 & B 10 12 -7 | -9 =5 -8B =1 -8 11 -23 15 15 12 1w
QUESNEL TO WiltL1aM LAKE 57 N.Ml.
15,000 & 2 3 3 w -8 -l4y | -10 -3 =3 =5 =5 =17 =-2u | 20 18 15 18
10,000  u i 32 2 -7 -1 -6 -1 =3 =3 -3 -12 -1 16 135 11 13
5,000 -3 =5 -1 =3 -3 =11 -1s i w0 3 2 -5 -10 15 12 10 12
RALEIGH TO RICHMONO 121 NoMil.
15,000 25 15 8 1u 1 3 -3 | -28 -18 -8 ~-15 -16 =29 =37 | 20 20 12 19
10,000 16 12 6 10 10 1 -& | =18 =13 =7 =11 -12 -22 -28 16 16 1115
5,000 9 6 3 w 5 -3 =7 | -9 -1 -4 -4 =6 =14 =19 | W 15 9 13
RALEIGH TO WASHINGTON, DoC. 197 N.Mi.
15,000 18 9 6 12 10 -1 -7 | -22 ~12 -1 =13 =12 =25 =-33 | 20 20 12 19
10,000 11 B & B To-2 =1 | =13 =9 -5 -9 -9 ~-19 -~2u 16 16 1115
5,000 6 & 2 3 W -% -9 | -7 =5 =3 -  -w =13 =17 w3 9 a2
*HEADWINDS=-COMPUTED FDR A  &50-KT AIRSPEED.
ssaA--0OENDTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDS.
THE BOEING COMPANY NO. Db6-9178

s TRANSPORT DIVISIDN

PAGE




EQUIVALENT HEADWINOS ANO STANDARD OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
l HE 1GHT EQUIVALENT HEAOMWTINSGOGS® STANOARO OEVIATION
IN G R € G 7 R ETURN _
FEET | JAN AaPR JuL OCT eeAS0 A7S AB5 | JAN APR JUL OCT A50 A7S AB5 | JAN APR JUL oOCT
! REAOING TO SYRACUSE 164 NoMI.
| XD -4 -5 @ -2 1 il BN | -k 3 A L T ¥ NS 20"V oy, dlmiASH :
10,000 -3 -4 =3 -] iy St L 0 3 - 1 -9 -15 Tl - 2L . s |
5,000 -2 -3 -2 0 23 AN U6 0 2 1 0 1 =80 iy WS | a6 4B |
! REGINA TO SWIFT CURRENT 116 NoMI. |
15,000 =25 =16 =19 =19 =20 =30 =36 | 24 15 18 19 19 8 2 w % W ar j
10,000 -19 =10 =12 =16 -1 =23 =27 19 10 12 15 T 5 1 13 13 w3l " 43
BOb -15 -4 -5 =9 -8 -17 -22 13 u 9 7023 W 13 9. a3 ]
i REGINA TO WINNIPEG 287 NoMl. !
15,000 26 16 19 20 20 10 4 | -26 -17 -20 =21 -21 -32 37 W Ve s e
10,000 20 10 4 16 15 7 2 | =20 ~11 =15 =17 -16 =24 -29 13 13 11 3 i
5,000 10 3 5 10 7 -2 -7 -1 =3 -5 -10 -1 =16 =21 W13 12 1k ;
l: REGINA TO YORKTON 97 NoMl. *
15,000 15 11 15 12 13 3 =3 | =17 -12 =16 -1 =15 -25 =-3] 1716 1 ar
10,000 12 6 10 10 9 1 -4 |-13 -6 =10 =11 =10 -19 -23 13 13 N a3
5,000 8 2 u 7 S -4 -9 | -9 =3 -4 =T -6 =15 =20 Wooaw 12 I
] RENO TO SACRAMENTO 93 NoMI.
15,000 =15 =11 =12 =10 =12 =24 =31 13 10 12 9 11 -1 -7 | 22 19 12 s
10,000 -10 -7 -7 -7 -8 -16 =22 9 6 7 6 7T -2 -7 16 15 10 14
5,000 -5 =5 0 -u -3 -10 -13 5 5 0 § 3 -3 -6 1 ¢ 7 9
* RENO TO SALT LAKE CITY 366 NoMl.
15,000 20 15 1k 13 15 5 =1 | -21 -16 =14 =14 =16 =27 =33 | 20 17 11 7
3 10,000 13 9 8 9 9 2 -2 |-13 -9 -8 -9 -10 -18 -22 w12 9 2
5,000 2 30 3 2 -3 -6 | -2 <=3 0 =3 -2 -1 -10 9 8 6 7
RENO TO SAN FRANCISCO 166 NoMl.
15,000 —-14 —-11 —-11 ~9 =11 =23 =29 1210 N 8 10 -1 -8 | 22 19 12 18
1 10,000 -8 -6 =T =6 -7 -16 =21 8 5 7 6 6 -2 -t 16 15 9 13
! 5,000 -5 -4 -1 -3 =3 -9 =13 vy 0 3 3 -5 -7 1" 7 9
foo
RICHMONO TO WASHINGTON, D.C. 82 NoMl.
15,000 8 1 2 ‘ b -8 -l | =12 -4 -3 -9 -7 =19 =26 | 21 21 12 20
10,000 4 1 1 i 2 -8B -13 | -6 -3 -2 -5 -4 =14 -20 17 7 s
5,000 2 0 1 1 1 -7 =12 | -3 -1 -1 -2 -2 -10 -1s 15 1% 10 13
ROANOKE TO WASHINGTON, D.C. 166 N.MI.
15,000 35 22 13 20 21 9 3 | -37 -2u -13 -21 -22 -37 -4S | 20 20 12 19
10,000 24 17 10 15 16 6 1 | -25 =18 -10 -15 =16 =27 ~33 16 17T 1 1%
5,000 13 9 6 7 8 0 =5 | =13 =10 ~6 =7 -9 -17 -22 w9 12
ROANOKE TO WINSTON-SALEM 72 NoMI.
15,000 -13 -5 -2 -8 -6 =19 =26 9 2 2 6 U oo~7 -1 | 20 20 12 19
10,000 =6 =3 -1 -5 -4 =13 -19 u ) ) u 2 ‘&7 =2 %6 17 11 1s
5,000 =3 -2 0 -1 -1 -10 -1 2 ] 0 ) 1 -7 -12 1w 13 9 13
ROCHESTER, MINN. TO WATERLOO 81 NoMI.
2 15,000 u 3 2 i 3 -9 -15 | -8 -5 -3 -6 =5 -18 =25 | 20 20 14 20
10,000 § 3 2 3 3 -7 ~12 | ~6 -4 =3 -4 b -1y =20 15 16 13 15
E 5,000 3 30 1 1 -8 =13 b =4 -3 0 -2 -2 -11 -1e W15 12 g
ROCHESTER, N.Y. TO SYRACUSE ] 68 NoMI.
15,000 48 25 21 2 26 13 6 | 40 =26 =21 =25 27 -4 -u9 22 22 1w 21
10,000 28 19 16 19 20 9 3 1 -29 -19 -16 -20 -20 -32 -38 1718 12 16
5,000 16 11 10 11 1 2 <=3 | =16 =11 =10 =11 =12 -21 =26 1S 15 11 13
ROCHESTER, N.Y. TO WASHINGTON, 0.C. | 258 N.MI.
15,000 0 5 2 -2 1 =11 -18 | =5 =8 =3 0 -4 =16 =23 | 21 21 13 19
: 10,000 2 u 3 1 3 -7 -13 | =5 -6 -4 -2 =4 =1& =20 | 16 1 11 15
5,000 1 E 2 ) 2 -7 =11 | =2 -4 =2 =1 -2 <11 =15 | 1w w10 12
ROUYN=NCRANDA TO VAL-0O0R 53 N.M].
15,000 30 11 22 22 25 10 30 -31 -18 -22 -235 -2u ~37 -uu | 21 20 15 20
10,000 22 12 16 18 7 % 1 | =23 =13 =16 =18 <17 -28 -%u 1717 13 16
5,000 1u 8 10 11 1 1 =4 | =14 -8 =11 =12 =11 =21 =26 15 16 12 1
eHEADWINDS--COMPUTED FOR A  450-XT A IRSPEEQ.
eea--DENOTES ANNUAL EQUIVALENT HEAOWINOS FOR INDICATED PER CENT RELIABILITIES.
MINUS STONS DENOTE HEADWINDS,
THE BOEING COMPANY NO. 06-9176 :
TRANSPORT DIVISION PAGE 7 .




EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT | EQUI VALENT HEADWINDS®e STANDARD DEVIATION
IN DIRECT RETURN
FEET JAN APR JUL OCT ##A50 A75 A85 JAN APR JulL DOCT AS0 A7S A85 JAN APR - JuL 0CY
SACRAMENTO TO SAN FRANCISCO 73 NoMIaw
15,000 -12 =10 -10 -9 -10 -22 -28 10 9 9 8 9 -3 =9, 22 19 12 18
10,000 el =5 -6 -6 -6 -15 =20 [ 5 6 5 5 -3 -9 17 15 10 14
5,000 -4 -4 -1 -2 -2 -9 =12 4 3 0 1 2 -4 -8 12 10 7 10
SACRAMENTO TO STOCKTON 37 N.MI.
15,000 6 3 -2 0 1 =10 -7 -8 -5 1 -2 -2 -15 =22 22 20 12 18
10,000 5 L -3 0 1 -8 -13 -6 -4 2 -1 -2 =11 =17 17 15 10 T4
5,000 0 0 3 2 1 -5 -9 4 0 -3 -2 -2 -8 =11 12 10 T 9
SAGUENAY TO SEVEN ISLANDS 207 N.MI.
15,000 27 13 18 21 19 6 =1 ~26 ~l4 =19 =22 -20 =3u -ul 21 20 16 20
10,000 18 8 12 16 13 3 -3 -19 -8 =13 -7 -4 =25 ~30 17 1N 13 16
5,000 11 5 9 12 9 0 -5 -11 -6 -10 =13 -10 -20 -25 16 15 12 14
ST. JOHN TO YARMOUTH 89 N.MI.
15,000 -11 -5 -3 -8 -1 =21 =29 8 3 1 [} 4 -9 -7 23 23 15 21
10,000 ~b -2 -1 -3 -3 -l -20 3 1 0 1 1 ~10 =16 19 18 13 16
5,000 -1 0 -2 -2 -1 =11 -6 -1 0 2 1 1 -9 ~14 16 16 12 13
5T. JOHNS TO SYDNEY 312 N.MI.
15,000 -34 =21 -22 -28 -26 ~40 -~-u8 33 20 21 26 25 " 4 23 22 15 20
10,000 -26 -15 -18 =20 -19 -31 -3r 25 4 "7 20 19 8 2 19 18 13 V7
5,000 -14 -9 -13 -1 -12 -22 -28 1K 8 13 13 12 2 -3 17 ié 13 13
$T. LOUIS TO SPRINGFIELD, MO. 169 N.MI.
15,000 =32 =22 -11 ~1é6 -19 -33 -u0 31 21 1 15 18 6 0 20 20 12 19
10,000 -23 -16 -9 =12 -15 =25 -31 22 15 9 " T L -1 15 15 " 15
5,000 -12 -9 -7 -7 -9 ~-17 =22 11 9 T 7 8 0 -5 4 15 10 13
Sf. LOUIS TO TULSA 304 N.MI.
15,000 -32 -22 ~-11 ~-16 -19 =32 -u0 30 21 10 15 18 [ 0 19 19 1 18
10,000 -235 -16 -9 -12 -4 -24 =30 22 15 8 n 4 i -1 4 15 " {R))
5,000 -1 -9 -1 -7 -9 =11 -22 1 9 T 8 0 -4 T4 14 10 12
SALINAS TO SAN FRANCISCO 69 N.MI.
15,000 -17 -12 -u4 -6 -9 =22 -29 15 1" 4 [ 8 -3 -9 22 19 12 18
10,000 -12 -9 -1 -4 -6 -16 -21 11 9 1 L 5 -3 -8 17 15 10 13
5,000 -4 -4 -4 -5 -4 =11 =14 U L U L L -2 -6 12 10 8 10
SALINAS TO SANTA BARBARA 159 N.MI.
15,000 16 11 2 5 8 -3 -9 -17 =13 -3 -6 -8 -21 =28 21 18 n 17
10,000 11 10 0 3 5 -4 -8 -11 -10 0 -4 -5 =15 =21 16 Tu 9 13
5,000 5 5 3 4 L -2 -5 -5 -5 -3 -4 -4 -11 -4 11 10 7 9
SAN DIEGO TO SAN FRANCISCO 389 N.MI.
15,000 ~-18 -1u -3 -6 -9 -21 -28 17 13 3 6 8 -2 -7 20 17 10 15
10,000 -12 -11 -1 -4 -6 =15 =20 11 10 0 4 5 -3 -7 15 13 8 12
5,000 -5 -5 -3 -3 -4 =10 -13 5 5 3 3 L -2 -5 10 9 7 8
SAN FRANCISCO 10O STOCKTON 56 N.MI.
15,000 18 15 11 11 13 2 -5 -20 =16 -11 -1 -4 =-26 -33 22 19 12 18
10,000 11 9 7 7 8 -1 -5 -12 -9 -7 -8 -9 -18 =23 17 15 10 Tu
5,000 5 5 3 3 y -3 -6 -6 -5 -3 -3 -4 =10 -~lu 12 10 T 10
SARASOTA TD TAMPA 34 N.MIa
15,000 0 -1 L 2 2 -7 -12 -2 0 -u -3 -3 ~11 -6 16 15 9 13
10,000 3 1 5 3 3 -5 -9 - -2 -5 -3 -3 =11 =15 13 12 8 11
5,000 T 5 5 4 5 -2 -5 -7 -5 -5 -4 -5 =12 =16 12 11 8 B!
SARASOTA TO WEST PALM BEALH 138 N.MI.
15,000 19 18 -1 6 9 -1 -5 -20 -18 1 -6 -9 =21 =27 15 4 8 12
10,000 9 10 -2 2 y -4 -7 -10 =10 2 -3 -4 -I13 -18 12 12 8 1
5,000 -3 1 -2 -2 -1 -8 =12 3 -2 2 1 1 -5 -9 11 7 10
SASKATOON TO WINNIPEG 381 N.M1.
15,000 26 16 18 20 2D 10 4 -27 -~17 -18 -21 -20 =31 =37 16 15 13 16
10,000 20 11 s 16 15 7 2 =20 -11 -14 =17 -16 -24 =29 12 1 12
5,000 10 3 4 10 T -2 -7 -] -3 -5 -10 -1 -16 =21 13 1 13
sHEADWINDS--COMPUTED FOR A  &5D-KT AIRSPEED.
esA-—DENOTES ANNUAL EQUIVALENT HEADWINDS FDR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDS.
THE BDEING COMPANY NO. D6-9176

PAGE

8

TRANSPCORT OIVISION




ol S .

" . P—

M N e N N N RIS W DI G e e e e

tQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE1GHT EQUIVALENT HEADWINDSe STANDARD DEVIATION
IN DIRECT RETURN

FELT JAN APR  JUL OCT ##AS0 ATS A8S JAN APR JuL OCT AS0 AT7S A8S JAN APR Jul. 0OCT
SAULT STE. MARIE TO TORONTO 266 NoaMls
15,000 27 19 18 18 20 8 1 | -30 =20 =19 -19 =22 =34 -u2 21 20 14 20
10,000 20 TSR TR 15 5 0 |[=22 =15 -1w -15 =16 =27 =32 16 11 1215
5,000 12 8 8 7 9 0 -5 (=13 -9 -8 -8 -9 -18 -23 WwoIs ) 13
SCRANTON TO SYRACUSE 99 NoeMle
15,000 -6 =8 =5 =2 -5 -18 =25 ) 6 m 0 2 -10 -18 22 22 w21
10,000 -6 =7 -5 -3 -5 15 =21 3 5 4 2 v -7 =13 1718 12 e
9,000 -4 -4 -3 =} -3 12 -7 2 3 2 ] 2 -7 -2 s Is 1 13
SCRANTON TO WILLIAMSPORT St NoMl.
15,000 -%1 -27 -19 =25 =27 -u2 =-50 40 25 19 24 26 12 6 22 22 13 21
10,000 -29 =20 =-13 -19 =20 -32 -38 26 19 14 18 19 9 3 1718 12 16
5,000 -15 -11 =9 =10 =11 =20 -26 15 10 8 10 " 2 -3 15 15 11 13
SEATTLE TO SPOKANE 190 No.Ml.
15,000 24 16 14 21 18 6 0 |-25 =16 -15 =21 =-19 =31 -38 200 19 14 18
10,000 18 12 8 13 12 3 -1 [-18 =13 -8 =13 =13 =22 =21 15 13 " 13
5,000 8 5 3 5 5 -2 -5 -8 -5 =3 =5 -5 -12 -16 1210 8 1
SEATTLE TO VANCOUVER 109 N.MI.
15,000 -1} =5 -u =6 -6 -19 =26 9 3 3 4 5 -8 ~15 21 20 1S 19
10,000 =~% -1 -3 -3 -3 12 -7 u i 2 2 2 -7 -2 17w 4
5,000 2 3 -2 3 1 -6 -10 -3 -3 2 -3 -2 -9 -14 13N 9 12
SEATTLE TO VICYTORIA 85 NeMI.
15,000 =16 ~9 -7 =10 -10 =23 -3] 14 7 6 9 9 -4 -1 22 20 15 19
10,000 -9 -5 =5 -6 -6 -15 =21 8 4 4 5 S -4 -9 17 (N N "
5,000 0 1 -3 1 0 -8 -12 -1 = 3 -2 0 -8 -12 13N 9 12
SEATTLE TO YAKIMA 90 NeMl.
15,000 22 15 16 15 2 -4 | =23 -1 =11 =17 -16 =29 =36 21 20 v 19
10,000 14 8 6 10 9 0 -5 |-15 -9 -6 =10 -10 =19 =25 16 14 1 4
4,000 2 2 y 1 2 -5 -9 -3 -3 -4 -1 -3 -10 -13 1311 8 11
SHREVEPORT TO TEXARKANA 6) NeM)a
15,000 -2 -4 =1 =3 -2 -13 -19 -1 2 0 2 1 -10 -16 19 18 N V7
10,000 -1 -1 2 =2 0 -9 -1 -1 0o -2 ] -1 -9 -1y 18 10 .
5,000 2 3 4 \ 2 -6 -1 -3 -3 -4 - -3 -1 -16 1 1w 10 12
SHREVEPORY 10O TULSA 247 NoMI.
15,000 =-12 =11 -3 -8 -8 -19 -25 9 9 2 7 6 -4 -9 19 18 N 7
10,000 -8 -& =% =5 -5 -13 -18 7 5 1 4 4 -5 -9 TR T 10 13
44000 -2 =1 [ 0 -8 =13 1 0o -2 1 0 -8 -3 RS " 9 12
SI0UX CITY TO S10UX FALLS 73 NoMI.
15,000 =12 -9 =5 =10 -9 =21 =28 10 7 u 8 7 -5 ~11 200 20 13 19
10,000 -10 -8B =5 =8 -7 -7 -23% 9 7 4 7 6 -3 -8 15 1S 12 15
5,000 -7 -4 =1 =5 -4 -13 -18 6 3 0 4 3 -6 -1l 15 12
SI0UX CITY TO WATERLOO 177 NoMI.
15,000 31 21 18 22 22 1N W | -32 =22 -19 -23 -23 =36 -u3 20 20 13 19
10,000 23 15 13 15 16 7 Vo -2 =16 =13 =16  -i1 =21 =32 1S 15 12 15
5,000 12 7 T 10 9 0 -% | -1z -8 -7 =10 ~9 ~18 =23 14 15 1 13
SMITHERS 10 TERRACE | 53 NeMI.
15,000 -19 -1 -6 ~19 =i =27 =34 18 13 s 18 13 1 -5 22 18 15 18
10,000 =15 =11 -7 =16 =12 =22 =27 1% 10 T 16 " 2 -3 IF AR T k| 14
5,000 -8 =5 -5 -4 -6 =14 =19 7 5 5 7 -2 -1 w2 10 13
SPOKANE TO YAKIMA 135 NoMl.
15,000 =20 ~-14% -t&% =19 =17 =29 =3¢ ; 19 N 8 16 v =2 20 19 4 18
10,000 =-t6 =-12 -8 =12 =11 =21 =26 | 15 i TN " 2 -2 15 13 B 13
5,000 =10 -6 -2 =6 -6 -13 =17 9 2 5 -2 -5 12 10 g 11
STEPHENVILLE TO SYONEY ' 155 N.MI.
15,000 -ty —-13 10 =~1& -1y -28 ~36 16 Tt 8 14 12 -2 -9 23 23 16 21
10,000 =l& =8 =7 =9 -9 =21 -21 12 7 6 7 8 -3 -9 9 18 1w 17
5,000 -6 =4 -6 =6 -6 -16 =21 5 u 6 5 s =5 -1 I RN N & S P

eHE ADWINUS--CUMPUTED FOR A

4S0-xf ALIRSPEED.

esA=-DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDS.

THE BOEING COMPANY
TRANSPORT DIVISION

NO. Db6-9176
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EQUIVALENY HEADWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTE.

HEIGHT E QUIVALENT HEADWI 0O S= STANDARO DEVIATION

IN DRI RME: iCAT R TURN

FEET JAN APR JUL OCT #«AS0 A7S5 A8S JAN APR JUL OCT AS0 A7S A85 JAN APR JuL OCT
SUDBURY TO TIMMINS 119 werle
15,000 -8 -8 -9 -6 -8 -20 -27 5 [ 7 4 [ -7 -4 21 20 4 20
10,000 -8 -6 -7 -6 -7 =17 =23 [ S 7 5 6 -5 =10 16 17 13 15
5,000 -5 -4 -3 -1 -3 =12 -7 b 3 2 0 2 -T =12 15 15 1 1R
SUDBURY T0O TORONTO 183 N.MI.
15,000 8 9 9 5 8 -5 =12 -12 =1} =10 -8 -10 -23 -30 22 21 14 20
10,000 6 7 7 5 6 -4 -0 -9 -8 -7 -6 -7 =18 =23 17 18 12 16
54000 4 4 4 ) 3 -6 =11 -5 -5 -4 -1 -4 =13 -18 15 16 1 13
SYRACUSE TO WASHINGTON, D.C. 259 N.M1.
15,000 =114 -3 -3 -9 -6 =19 =26 7 0 2 7 4 -8 =15 21 21 13 19
10,000 -6 -2 -1 =5 -3 -13 -9 4 0 0 3 2 -8 -1 17 17 1A 15
5,000 -3 0 -1 -2 -1 =10 =15 2 -1 0 2 1 -8 =12 11 (R 10 12
TALLAHASSEE TO TAMPA 174 N MY,
15,000 13 12 0 4 6 -3 -8 -1 ~-13 0 -5 -7 -18 -2u 16 16 9 |
10,000 6 [ -2 2 2 -5 =10 -7 -7 2 -2 -3 =12 -16 13 13 9 12
5,000 -3 0 -2 -1 -1 -8 =12 2 0 2 0 1 -6 =10 12 11 8 1
TEMPLE TO WACO 30 N.M1.
19,000 13 9 4 3 7 -3 -9 -15 =11 -4 -4 -8 -19 =25 18 17 1 16
10,000 10 8 4 3 [ -2 -7 -32 -9 -5 -3 -7 -15 =20 14 13 10 13
5,000 7 8 9 4 7 -1 -5 -8 -8 -9 -5 -8 -16 -20 e 13 9 12
TERRACE YO VANCOUVER 375 NeMl.
15,000 4 6 6 6 -5 =12 -12 -5 -6 -1 -8 =19 ~26 20 18 4 17
10,000 6 1 4 3 4 -5 =10 -7 -2 -5 -4 -4 -13 -18 16 13 ] 13
5,000 -1 -4 0 -2 =2 -9 -13 0 3 -1 2 1 -6 =10 13 1 9 12
TOLEOO TO WASHINGTON, D.C. 351 Ne.Ml).
15,000 36 26 16 19 23 |} 5 ~38 =27 -16 =20 -24 -38 -us 20 20 12 19
10,000 26 20 14 16 18 9 4 =271 =21 -4 -7 ~-19 =~30 -35 16 16 1 R’
5,000 e 11 7 8 10 2 -3 -le =11 -8 -9 -10 -19 -23 e 4 9 12
TORONTO TO WASHINGTON, 0.C. 313 NoM1.
15,000 12 13 7 5 9 -3 -9 =17 =15 -9 -7 -1y -2y -3 21 20 12 19
10,000 10 10 7 6 8 -1 -7 -12 =11 -8 -7 -10 =~20 =25 16 17 1 15
5,000 6 6 N 3 S -4 -8 -7 -7 -5 - -5 =~iu -8 1R 14 10 12
TORONTO TO WINOSOR 210 NeMle.
15,000 =26 =19 -7 =7 -20 -33 -u0 2u 17 17 15 18 6 -1 21 21 14 20
10,000 =19 -14 =13 =-~13 -15 =25 =31 18 13 12 13 14 N -2 16 17 12 15
5,000 =-11 -8 -8 -7 -8 =-17 =22 10 8 7 -] 8 -1 -6 15 15 [ ] 13
TULSA TO wWiICHITA 109 N.M).
15,000 =21 -16 -7 =13 -13 =-26 -33 19 4 6 12 12 1 -5 20 19 12 18
16,000 =15 -10 -4 -9 -9 19 =24 14 Q i 8 8 -1 -6 15 15 1 14
5,000 -6 -3 -1 -N -3 -12 -7 5 3 1 3 3 -6 =10 e 14 10 13
WASHINGTON, D.Ce TO WILMINGTON, DEL. 83 N.MI.
15,000 34 21 4 21 21 9 2 -371 ~23 -4 =22 ~23 ~37 -us 21 21 13 20
10,000 24 17 11 15 16 6 0 -25 =18 -11 -1i6 ~-17 =28 ~34 17 17 12 15
5,000 12 9 6 7 8 0 -5 -13 -9 -4 -8 -9 -18 -23 15 15 10 13

CHEADWINDS~--COMPUTED FOR A  M4S50-XT AiRSPEED.

¢eA~~DENDOTES ANNUAL ECQUIVALENT HEADWINGS FOR INDICATED PER CENT RELIABILITIES.

“INUS SIGNS DENOTE HEADWINOS.
THE BOEING COMPANY ND. D&-9176

PALE
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TABLE 4.

EQUIVALENT HEAOWINDS ANO STANDARO OEVIATION

IN KNOTS FOR GREAT CIRCLE AR ROUTES

HEIGHY EQU I VALENT HE AOWTINOS STANOARQ OEVIATION
N O1RECT R ETURN

FEET JAN APR JUL OCT ==AS50 A7S A8S JAN APR  JUL  OCT A50 AT7TS A8S JAN APR  JUL 0OCT

ABILENETO €L PASO 342 NeMI.

H 54,000 -uk4 -35 0 =19 =24  -41  -u49 b3 35 -1 19 24 7 -1 18 16 12 16
40,000 =68 -59 -—-1u4 -43 -45 ~68 -81 66 57 13 L Ly 21 1" 29 26 20 24

30,000 -5t -us8 -9 =32 -35 -S57 -69 S5 L 9 31 33 13 S 29 25 15 23

i 20,000 -35 =29 -4 -6 -19 =35 -u3 3y 29 L 15 19 S 0 20 17 10 7
2 ABILENE TO HOUSTON 281 N.MI.
53,000 32 26 -2 Tu 17 3 -3 -35 =28 1 =15 -19 -34 =u2 17 16 11 16

40,000 Lé L1 8 3y 32 12 2 -S54  -u7 -9 =37 -36 =S7 =68 28 27 20 23

30,000 38 33 ) 26 24 7 -] -4y -38 -6 -28 -27 ~-uf? -58 27 25 15 24

20,000 25 21 -3 i3 13 0 -6 -28 ~23 2 -4 -4 =29 -37 19 17 10 17

AKRON TO CHI1CAGO 297 N.MI.

94,000 -uy -29 -3 -28 -27 -4l1  -u9 43 29 13 27 27 Ty 3] 18 16 12 15

i 40,000 -72 -48 -39 -u49 -51 =12 -83 70 ub 38 Lbb b9 30 20 29 27 24 29
20,000 -68 -u5% =32 -uy ~45 -67 =19 65 u2 31 Ll Lh 24 15 30 29 20 30

20,000 -u6 -30 =22 =30 -30 -u6 =55 LS 29 21 28 29 16 Q 23 23 T 22

’ AKRON TO NtW YORK 349 N.MI.
545,000 Y4 30 12 29 28 15 Q -4 -31 -12 =29 ~29 -uu =52 8 7 12 16

40,000 75 L9 37 50 52 32 21 -77 ~52 -48 -52 -54 -75 -87 29 28 24 28

30,000 71 L6 32 [ Lé 217 17 ~-T4 -u48 -33 -uj -48 -70 -83 29 30 20 29

20,000 L9 32 22 30 31 17 11 -50 -33 -22 -31 -32 ~u49 =59 23 23 13 22

AKRON TO WASHINGION, D. C. 238 N.MI.

55,000 37 217 11 22 23 11 b) -4 -28 -12 =23 -25 =38 -ub 19 7 13 16

40,000 bl b2 33 37 L3 23 13 -70 -—4b& -—3u -4l -47 -68 -80 29 29 24 29

30,000 60 39 25 33 38 18 9 —-66 -~u4 -26 -37 -1 =63 =715 28 30 20 30

l 20,000 41 30 17 22 26 12 b} -k4  -31 -18 =24 -28 ~L4u =54 23 23 13 23
ALBANY,GA. TO TAMPA 231 N.MI.

53,000 ] 16 1 14 9 -2 -7 -19 =19 -2 -9 -11 =23 =30 16 7 11 18

40,000 16 18 7 12 13 -3 =12 =21 =27 -8 =17 -19 =36 -ub 26 26 19 24

i 30,000 14 19 n 10 1 -3 =10 =21 =24 -5 =13 -15 =30 -39 22 23 15 22
20,000 9 10 i 3 5 -4 =10 -13 ~12 -7 -5 -7 -18 =24 8 14 10 16

ALBANY, N.Y. TO HUFFALO 217 N.MI.

934,000 -u5 =28 =14 -=29 -28 -41 -u9 Lk 28 13 29 27 15 Q 18 16 13 16

] 40,000 -77 -u8 -ui -52 ~53% =73 =H5 0 46 39 50 50 31 20 30 29 25 29
30,000 =10 -u6 =37 -—utv -48 =70 -82 57 3 35 Ly L6 26 15 38 32 22 30

20,000 -us7s =31 -25 -32 —-32 ~ug =57 us 30 24 30 31 17 9 24 24 15 23
ALBUQULRQUE TU AMARTLLO 241 N.MI.

a 54,000 Wl iy 5 22 25 10 L -42 -3k -6 =723 -2&6 =41 -=Uu9 19 16 12 16
40,000 ah S1 24 2 hy 24 4 =67 =535 =25 -u3 ~Uéb ~b8  -HO 51. 28 22 27

30,000 5% Ly 13 32 b1 16 7 -56 =-u6 =19 -3y ~46 =57 =70 32 28 |4 26

g 20,000 in 24 11 17 21 8 2 -35 =29 -1 -18 =21 =36 -u5 22 20 12 18
ALBUQUERQUL TO CHICAGL P69 N.Ml.

54,000 37 28 9 21 23 P2 7 ~3H =29 -9 =22 -24  -36 -ujl s 13 10 13

510,000 ¥4 n3 29 33 u2 25 17 ~-66 =45 =31 -4 —un  —42 =72 24 22 19 23

3,004 51 37 22 41 A1) 14 ! =%y -u0 =23 =34 ~36 -S4 -64 | 26 23 15 23

20,000 $¢ b s 17 21 11 & -3 =259 =146 =21 -23 -35 -u2 19 7 10 17
ALBUQUerGUL TG DALLAS 503 N.MI.

95,000 41 50 3 21 oh ) 3 -u3 =334 -4 =21 -25 =40 -u7 17 15 i 15

wd, 000 ni ug 14 Wl nl 22 12 ~tH5 =57 ~-1%  -uj -~y =65 =77 29 26 20 24

30,000 51 u2 Tu 32 32 15 2] -54 -~y -—1u =34 -3 =55 =47 29 25 15 24

20,000 i 28 A 17 iv 7 1 -35 =29 -f -18 -20 ~-35 -—uy j 20 18 {0 17
ALpUQUERQUL TO DENVER 295 NeMl.

53,000 7 10 ) 4 ! - - -3l -12 -b -5 -A -1vy =25 | 18 16 12 14

80,000 i i tu 7 1V -7 =17 =22 =17 =11 =13 =\1 =35 ~u5 | 30 21 22 21

30,000 ] 10 10 5 3 -y =19 -18 =15 -12 -7 -12 =-30 ~u0 32 28 18 26

20,000 5 [ 3 Z [ -7 =1k -3 - -v —-u -7 =1vy =26 22 20 12 19

L ]

AL SUQUERILE TU 1 AS VEGAS 423 H.MI.

54,000 =~46 =30 -5 =21 -4 -3K  -u3 45 2% 5 21 22 ? 308 15 1 15

u2,000 =57 —ad IR -39 4?2 =5l =71 59 ub 27 37 w0 22 13 29 26 21 26

3, -y Bl -21 0 =3 ~43 =83 -5Au Wb 49 20 30 32 15 <] 32 21 18 23

20,70 -3 -25% =172 -4 ~19 =33 ~ul 29 I [ 15 18 7 1 21 v 12 17

erek ADW] N0 COMPUTED 108 A w90-xT A[XSPELD.
ewa=={t Wl ANNUAL CLUIVALENT HEAlml eSS FOR INDICATED PER CENT QEL1ABILIVIES.
MYNS | LT NG s ADWINDS .

Tt BOE 1N, COMPANY NG.  DH-91I4
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EQUIVALENT HEAOWINDS AND STANDARD OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
HE IGHT EQU I VALENT HEAOMWI NGO S« STANDARD DEVIATION
IN DI RECT R ETURN
FEET JAN APR JUL OCT »=eA50 A75 AB8S JAN APR JuL 0OCTY A50 AT7S5 A85 JAN APR  JuUt OCY
ALBUQUERQUE TO LOS ANGELES 587 N.MI.
53,000 =36 -31 -6 =21 -23 =36 =43 35 31 5 20 22 9 N 17 14 n 14
40,000 =56 -u48 -29 =37 -42 -60 =~T0 Sy uo 28 36 40 23 Ta 27 25 20 24
30,000 -48 -LI -20 -30 -335 =~51 =62 45 39 20 28 31 15 7 30 26 17 22
20,000 =30 =25 -12 =15 -19 =32 =39 28 24 12 14 18 7 1 20 18 11 16
ALBUQUERQUE TO LUBBDCK 251 N.MI.
53,000 38 30 3 20 22 8 1 -40 =31 -3 =21 -23 =38 -u¢6 19 16 12 16
40,000 58 uv 19 39 39 20 10 -62 =50 =21 =41 -42 =64 =76 3N 28 21 26
30,000 48 40 15 31 31 13 5 -51 =42 -16 -33 ~-33 -54 -b66 32 27 i\ 25
20,000 32 26 7 16 18 6 0 -33 =27 -8 =17 -19 =34 ~-u43 22 19 11 18
ALBUQUERQUE TO PHOENIX 286 N.Ml.
53,000 -36 =33 -5 =20 -23 =37 -—uy 34 32 5 19 22 8 2 19 15 12 16
40,000 =57 -50 =-27 -371 -42 =62 =73 S5y u8 26 35 40 21 12 30 27 21 26
30,000 -49 -42 -20 =30 -35 =53 -06u 46 40 19 28 31 Tu 5 33 27 18 23
20,000 -30 -25 =13 -4 -19 ~-32 -u0 28 24 12 14 18 7 1 22 19 1 18
ALBUQUERQUE TO SAN FRANCISCO TT7T N.MI.
54,000 ~-35 =27 -7 =21 -22 -34 -u0 3y 27 6 20 21 10 Y 16 1K1 10 13
40,000 ~53 =-u3 -28 =37 -40 =57 =606 51 41 26 35 38 21 13 26 23 20 23
30,000 =-46 -39 =21 =30 -32 =50 -60 43 3r 19 29 30 15 6 28 25 17 22
20,000 =29 -23 -12 =16 -19 =31 =38 28 22 1 15 18 7 i 20 18 11 16
ALBUQUERQUE TO WICHITA 77 NeMI.
54,000 39 32 [4 22 24 1 5 -40 -33 -7 =22 -25 -39 -us 18 15 12 15
40,000 65 ug 26 39 U3 2u 15 | -68 =50 =27 ~u2 -45 =66 -~-178 29 26 2 26
30,000 52 41 19 30 33 i6 8 | =55 -43 -20 -32 -35 =56 =67 30 26 16 25
20,000 32 26 12 18 20 9 3 -3y =27 =12 -19 -21 =35 -u43 21 19 11 18
ALLENTOWN TO CLEVELAND | 294 N.MI.
54,000 ~47 -31 ~13 =29 -28 ~u43 =51 5 30 12 28 28 15 9 | 18 V7 13 16
40,000 =76 =51 -39 =51 -53 =Ty -B6 Ty ug 37 1] 51 31 21 | 29 28 24 2y
30,000 =75 ~—u? -32 -ub -4y -70 -82 70 "S 3 y3 b6 26 16 29 30 20 30
20,0006 =50 —-33 -22 =30 ~32 -—uB =58 g 31 22 29 31 17 10 | 23 23 T4 22
ALLENTOWN 1O PITTSBURGH 218 N.Ml.
54,000 -4y =31 -12 -30 -29 =45 53 ug 31 1h 29 29 15 8 19 V7 13 16
40,000 ~-78 -52 -38 ~-53 ~54 =76 =88 76 50 36 51 52 31 21 30 29 25 29
50,000 -—7T4 -u49 =32 ~u7 -39 =71 -84 72 ub 31 L5 w7 26 V7 30 31 20 30
20,000 ~51 =33 -22 -31 -32 =49 =59 50 32 22 30 n 17 10 24 24 14 23
AMARILLD TO COLORADO SPRINGS 259 N.MI.
53,000 =25 =16 -2 -15 -4 =26 =33 22 4 2 [N 12 1 -5 19 16 12 16
40,000 -39 =27 -15 =28 —26 ~u5 =586 | 29 21 12 23 21 3 -7 31 27 22 27
10,000 =351 =24 =13 =25 -21 =40 =51 24 18 H 22 18 1 -8 32 28 18 217
20,000 =23 -6 -6 =14 -14 =27 =35 20 14 5 13 12 0 -6 22 20 12 19
AMARILLO TO DALLAS 280 NeMI.
54,000 48 27 N 19 21 7 ! -4 =29 -4 -20 «22 =37 =~uh5 i3 16 12 16
40,000 51 4 15 38 35 b -58 -46 -—-17 -~u4l -39 ~60 -T2 30 28 21 24
50,000 W] 45 12 31 28 LhI 2 -4B -39 -13 =33 -31 -5 -63 30 26 16 26
20,000 31 25 4 17 17 5 -1 -33 =27 -5 =14 -19 -34 -u3 21 19 11 18
AMARILLO TO DENVER 311 NoMI.
93,000 =22 ~-1lu -2 =lu -12 =24 =31 ! 19 i1 1 14 10 -1 -6 18 16 12 15
L0,000 ~3% -23% -1u =25 -23 -4i =53 25 17 10 20 18 0 -9 30 27 22 27
30,000 -24 -20 -1V =23 -19 =37 ~uy 20 15 9 19 15 -2 =11 32 28 17 27
20,000 ~-21v ~1u -5 =14 -12 ~25 =33 18 12 N 12 10 =1 -8 j 22 20 12 19
AMARILLOD TO OKLAHOMA CITY 200 N.Ml.
53,000 u 35 5 24 21 11 N ~u4b6 =36 -6 =24 -27 =~ul4 =51 19 V7 13 16
L0,000 70 53 21 us us 24 Vi -74 =55 =22 -u7 -48 =71 ~84 310 28 22 27
40, 004 5T us 15 b 35 14 7 -6 -7 =16 =36 -37 =60 =173 31 27 17 24
‘ 20, 00¢ 3f 30 g 19 22 A 2 ~49 =31 ~9 =20 ~?25 =34 -u8 22 20 12 19
AMARTILLY Tu wlCHITA 258 N.Ml.
54,00 4 10 f 157 27 4 2 ~38 -3 -5 =20 ~23 =31 ~u5 19 17 12 16
W, &7 Ly 20 Y 37 |4 ? ~586 —W4l! =22 ~38 —42 ~—64 =76 31 24 22 21
ip, 5 113 ju 25 29 1 2 =43 ~ul =15 =24 32 =5% =66 31 217 V7 /A
| 7 e 7 1y 17 5 -1 -42 =25 -1 =14 19 =35 -uz2 22 20 1 1
LRSI PO BT LRV B ¢ PiRoA wn=-r1 A Vi .
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EQUIVALENT HEADWINDS AND STANOARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR RQUTES

HEIGHT EQUIVALENT HEADWIND Ss STANOARO DEVIATION
IN DIRECT R ETURN
FEET JAN APR  JUL OCT ##A50 ATS5 AS8S JAN APR JuL O0OCT AS50 ATS  a8s JAN APR  JuL 0cCT
ANCHORAGE TO CHICAGO 2465 N.M].
53,000 28 12 9 20 16 10 7 -29 =13 -9 =21 -17 =25 =30 10 8 [} 8
40,000 32 17 20 25 23 1K Q -34 -19 =22 -28 -25 =35 -uo i3 12 12 i
30,000 32 19 18 25 23 13 7 -3 -2 =20 =27 ~-25 =34 k2 15 15 13 16
20,000 23 4 13 19 17 Q [} -24 -15 -1i4 -20 -18 -25 =30 12 10 8 11
ANCHORAGE TO EOMONTON, CANADA 1253 N.MI.
53,000 26 11 [} 19 (K" 6 2 =27 -1 -6 =19 -15 =24 =30 13 11 8 10
40,000 29 13 12 21 19 7 1 -3 =15 -13 =23 -20 =32 -39 17 15 15 "
30,000 28 14 11 20 18 ) -3 -30 -16 -13 -23 -20 ~34 -=u2 20 20 18 21
20,000 18 9 8 Ty 12 2 -2 ~20 =10 -8 -~15 -135 ~23 -28 16 14 12 4
ANCHORAGE TO FAIRBANKS 226 No.MI.
53,000 7 5 1 Q S -4 -9 -9 -5 -1 -9 -6 =15 =21 18 T4 9 13
40,000 5 Q 7 13 Q -5 =13 -7 -10 -8 -1i5 -10 -24 =32 22 19 20 21
30,000 3 11 6 4 8 -9 =18 -6 -i2 -8 =16 -10 =28 =37 27 25 25 27
20,000 2 Q S Q 7 -6 =13 -4 -9 -6 =10 -8 =20 =27 22 8 16 18
ANCHORAGE TO JUNEAU Lok N.M).
53,000 23 8 y 16 1l 2 -2 -24 -8 -4 -17 -12 =22 =29 17 13 9 13
L0,000 28 13 13 16 17 3 -4 -29 =14 =15 -19 -19 =33 -~ul 22 19 20 22
30,000 2u 10 10 Tu 14 -3 =13 -26 =13 =12 -7 -16 =34 -ub 26 25 24 27
20,000 14 y [} 8 8 -4 -1 =16 -5 -7 -9 -9 =21 -28 21 18 16 17
ANCHORAGE TO KING SALMON . 250 NeMI.
53,000 -22 -9 -4 -7 ~-12 =23 =30 20 9 4 17 il i -4 19 15 9 1Y
40,000 =24 =16 =~-16 =23 =20 =35 -u3 22 15 15 22 18 3 -k 24 20 22 23
30,000 =21 -i6 =16 -21 -19 -37 -46 19 15 T 19 17 -1 =11 28 26 26 27
20,000 =~13 ~10 =10 -1u -12 =25 -33 11 9 9 13 11 -3 =11 25 20 18 20
ANCHORAGE 10 LOS ANGELES 2036 N.MI.
54,000 19 Q 3 10 9 2 -1 -20 =10 -3 -1 -10 ~-18 -23 11 Q 7 Q
40,000 26 17 12 15 17 [} 0 -30 =20 =14 -18 -20 =32 ~38 17 15 15 17
30,000 23 Ty 9 11 14 2 -5 -28 -18 ~-12 -15 -18 -31 =38 19 18 16 19
20,000 14 b 7 b 8 -1 -5 -17 -8 -8 ~8 =10 =19 -2y 16 14 10 13
ANCHORAGE TU MINNLAPOLLS 2181 N.Ml.
54,000 2Y 12 8 20 16 Q 6 ~-28 =13 ~-9. =21 -17 =25 -29 i0 8 6 8
40,000 51 16 18 24 22 4 7 -33 ~18 =-20 =26 -24  ~34 -u0 T4 12 13 15
30,000 A1 17 V7 24 22 11 5 -33 -19 -18 =26 ~24 =39 =42 16 6 4 17
20,000 22 13 12 18 16 8 N -23 -l -i3 -19 -17 =25 =29 i2 1 9 11
ANCHORAGE TUO NLW YORK 2932 N.Ml.
54,000 21( 13 10 19 16 10 7 -29 =13 -10 -20 17 =25 =29 Q 7 6 7
40,000 31 19 21 26 2u 16 1 -3y =21 -23 =29 -26 =35 ~-uQ 12 11 11 13
30,000 31 21 20 25 24 15 10 -3y -23 -22 =28 -26 =36 -ul Tk 13 12 14
20,000 22 15 15 18 17 11 7 -23 =16 =-i6 =19 -18 =25 -29 10 8 10
ANCHORAGE TO SLATTLE | 1255 N.MI.
53,000 21 9 5 Ty 11 3 0 | =22 -9 -5 -15 -2 =21 =26 13 11 8 10
40,000 29 15 15 13 19 6 0 -31 -7 -7 =21 =21 =34 =kl | 9 17 17 19
30,000 26 12 13 13 14 1 -7 -29 ~15 =15 -7 =19 =34 -y?2 22 22 20 23
20,000 1y 5 l 9 9 ~1 -1 | -7 -6 -9 =11 -1t =21 =27 ‘ 18 16 i3 16
ANNETTE 150., ALASKA TO JUNEAU . ; ' 222 N.MI.
55,000 =16 -5 -3 -9 -7 =18 =~-23 T 4 3 8 7 -3 -4 V7 15 11 13
40,000 =~22 ~5 -9 -7 -1 =27 =36 | 19 3 8 u 8 -8 -16 | 23 22 23 24
30,000 =~20 -3 -4 -4 -9 -28 ~38 16 0 6 0 5 ~lu -2u | 28 28 26 29
20,000 =10 1 -5 -2 -4 =17 =25 8 -2 u 0 2 -11 =18 23 20 17 19
ANNETTe PSL.y ALASKA TO Statflre S57T1 N.MI.
54,001 2?7 9 5 13 1 2 -2 -23 ~-10 -4 ~1lh -12 =22 =28 16 13 11 12
ug,000 PR 16 15 21 19 u -4 -31 =18 =17 =24 -22 -38 -ur1 23 22 22 25
10,00 7o 13 Ty 15 17 -1 -1 -30 -17 -16 ~19 -20 -39 -u# | 27 27 24 z1
20,9 ih 6 10 11 1 -3 =10 -8 -3 -1t ~13 -12 =25 -33 22 20 16 20
ATLANTA TU oALTIMON 500 N.MI.
N i, 0 sy 25 4} 24 21 o} -1 42 =27 -7 =21 -22 =38 ~usb 16 17 11 15
U, o 3 12 ul 36 16 5 -63 ~uS ~ik  -uu -4l =63 =75 26 27 Z1 26
§0, 51 3u 12 3u 31 13 5 -57 -39 =13 -7 =35 -57 -68 24 21 17 27
20, 50023 1w 21 21 3 2 0 -uC =25 -1} =23 -23 =33 -ur | 20 20 11 17
e AUWINUS=-COMPUTED FOR A USD-x T A{ASPEED.
sea-~Ut w0t ACNUAL FLUTVALENT e aDw xS $OK O INDICATED vER CENT RELIABILITIES.
¥INUS NS ENCIe wr aDw] .
THE BOEING COMPANY NO. D6-9118
TRANSPORT DIVISION PAGE s




EQUIVALENT HEADWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HETGHT EQUI VALENT HEADWTINDSs STANDARD DEVIATION
IN DI RECT RETURN
FEET JAN APR JUL 0OCT =#A50 ATS5 A85 JAN APR JuUL 0OCT A50 A75 A85 JAN APR JubL oCT
ATLANTA TO CHARLESTON, S.C. 225 NoMIa
53,000 51 37 ] 23 27 8 i -52 -3i7 -2 =24 -29 =47 =55 17 i8 11 17
40,000 71 56 14 by 4o 22 11 =74 =59 -15 -u7 -48 -72 -85 27 29 21 27
30,000 62 47 i0 36 38 16 7 -64 ~-49 ~-11 =38 -39 -63 -7y 24 27 16 26
20,000 39 31 8 20 22 9 3 -41 -32 -8 =21 =23 40 =49 20 20 1B 1
ATLANTA TO CHARLESTON, W.VA. 315 NeMl.
53,000 2 1y -3 i1 i0 -2 -8 =27 -7 2 =13 -13 =27 -34 17 i7 11 16
40,000 31 21 2 24 i9 o =10 -4y =29 -4 =30 ~-26 ~-u4tv =58 27 29 22 27
30,000 28 i8 4 20 16 -1 -9 -38 -24 -5 -25 -22 ~-41 =53 25 28 17 28
20,000 23 12 5 12 12 0 -6 -28 ~15 -5 -1k -1y -28 =37 21 21 12 20
ATLANTA TO CHICAGO 526 N.MIa
53,000 =17 =12 -1 -9 -11 =21 =27 i1 9 7 7 8 -1 -7 17 16 11 15
40,000 -28 ~-20 -16 =16 -20 =37 -ué i3 i3 14 9 i2 -5 -1u 27 26 21 26
30,000 -24 -18 -11 -14 -16 =33 -u2 13 12 9 8 0 -6 =15 26 27 17 27
20,000 -14 =12 -6 =10 -10 =~22 =~29 8 9 5 7 7 -4 =11 21 20 i2 20
ATLANTA TO CINCINNATI - 324 N.MI.
535,000 -4 -3 -5 -1 -4 =14 =19 -3 -1 5 -1 I -10 =16 i8 i7 1 16
40,000 -6 -6 -9 =1 -6 -23 -33 -10 -3 <] -7 -3 =21 =3 28 28 22 27
30,000 -5 -5 -5 0] -4 =20 =2y -8 -2 3 -5 -2 =19 =29 26 28 17 28
20,000 i -4 -2 0 -1 =13 =20 -7 0 1 -2 -2 =14 =21 21 21 i2 20
ATLANTA TO CLEVELAND 482 NaMI.
53,000 13 7 -3 8 5 -5 =10 -19 =10 2 -10 -8 =20 =27 17 16 11 i5
40,000 15 10 -1 15 Q -3 =17 -30 -18 -2 =22 =17 =36 -u¢ 27 27 27 2%
30,000 [N 9 2 13 9 -1 =16 -26 =16 -4 =19 -15 -33 -u3 25 27 i7 27
20,000 13 5 3 3 7 -5 =12 -19 -8 -4 =11 -9 =23 =30 21 21 12 20
ATLANTA TO DALLAS 625 NJMI.
53,000 -51 ~-34 ~1 =24 -29 -4& =54 50 a7 ] 23 28 9 ] 16 15 10 15
b0,000 ~77 =59 -135 -uy -50 -13 -85 75 57 12 7 48 24 i2 26 26 19 23
30,000 ~66 -Uu49 -9 =37 -39 -A43 -1Iu 1" u7 8 36 37 i5 6 24 24 i5 25
20,000 -4z =32 -5 =21 -23 -u0 -u8 'S 31 5 20 23 8 3 19 8 10 17
ATLANTA TO DETROIT 518 N.MI.
53,000 N 4 -u 3 1 -9 -1y -10 -5 i -5 -4 -5 =20 i7 16 11 15
40,000 3 1 -6 [+ 1 ~16 =25 -18 -9 2 =13 -9 =27 =31 27 27 21 26
30,000 ] ] -2 L) 1 -1y =23 -16 -8 o -1l -8 =25 =34 26 27 17 27
20,000 5 -1 0 3 2 ~10 =16 =11 -3 -1 -6 =5 =17 -2u 21 20 i2 20
ATLANTA TO GREENSBORO 265 NoMI.
53,000 s 30 -1 20 22 6 -1 -6 -3 o =22 24 =42 =50 17 18 i V7
40,000 63 ub 10 b3 40 V7 6 -69 =50 -12 ~-ué6 -4 -68 -840 27 29 21 27
30,000 57 39 9 35 53 13 k ~-61 -uid =10 -38 -37 -60 ~-11 24 28 17 28
20,000 w0 21 8 21 22 8 2 42 =29 -9 =22 -23 -u0d -u9 21 21 il 20
ATLANTA TO HOUSTON 603 N.MI.
54,000 -~u9 -35 5 =20 -26 ~u3 -5 ut 3y -5 19 25 y -4 16 15 10 15
wp,000 ~73 -57 -5 -hLy -46 -69 -41 | 7] 54 4 u2 43 19 <] 25 25 19 22
30,000 -42 -ub -5 ~-33 ~36 =~H8  —69 60 43 y 31 33 12 3 23 23 T4 23
20,000 -39 =29 0 -18 -20 =37 -5 | 38 28 0 1 19 " -2 18 17 9 16
ATLANTA TO INDIANAPOLLS 376 N.MI.
53,000 -1u =10 -6 =T -9 =-l¢ =25 8 7 ¢} B} 6 -4 -9 i7 i7 il 16
u0,000 =2V =17 -13% -12 -16 -33% -u3 6 9 | Yy 8 ~10 =19 27 28 22 217
50,0060 -19 -5 -8 -9 -12 =29 -39 [} 8 I b 6 =10 =19 26 28 17 28
20,000 -9 -0 - -6 -7 -19 =26 3 7 4 L N -4 ~15 21 21 i2 20
ATLANTA TO JACKSONVILLE 241 N.MI,
53,000 20 23 3 13 15 3 -3 -31 =26 -3 ~1lu -17 =32 -39 17 i7 1 i
40,000 35 32 i 23 24 6 -3 | -hu -39 -12 =217 -30 =49 =60 26 28 20 26
30,000 30 29 7 18 20 y -u -37 ~-33 -7 =22 =24 -u2z2 =52 23 25 16 25
20,000 in X} y 9 i 0 -5 ! -22 =20 -5 =10 -13 =26 =33 19 i9 10 18
ATLANTA TO LOS ANGELES 1686 N.MI.
54,000 -—ub =34 -5 -23 ~-2f -u0 -us W3 3y b 22 27 12 5 13 | 8 (]
WG,000 =~-of -5u =23 -uu -uf -6 =73 65 51 22 W2 i 28 20 20 19 15 i8
3¢,00 -5 ~u6 ~-16 =34 =37 -S54 -63 S5u Lu 15 33 35 19 14+ 21 19 12 'y
20,00 -36 =29 =10 -19 ~22 =33 -ul 35 28 10 18 21 il 7 15 13 8 13
CHE AR NDS-~COMPUTED FOR A WSO-KT AIRSPELD.
*eA--DENITES ANNUAL EQUIVALENT HEADWINULS FOR INDICATED PER CENT RELIABILITIES.
MINUS STONS OENOTL HEADWINDS.
THE BOELNL COMPANY HO. DL-911s
PALE ih TRANSPORT OIVISION
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LQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUI VALENT HEADWI NGO Ss STANDARO DEVIATION
IN DIRECT RETURN
FEET JAN APR  JUL OCT ==A50 AT7S ABS JAN APR  JuL 0CT AS0 AT7S5 AB5 JAN APR JUL 0OCT
ATLANTA TO LOUISVILLE 279 NeMl.
53,000 -lu -10 -6 -6 -9 =20 -26 8 4 6 & 6 -4 ~10 18 17 11 16
40,000 -20 -17 -13 -1lI -15 -33 -43 5 8 1 4 rTo-11 =21 28 29 22 27
30,000 -17 -15 -8 -9 -12 -29 -38 5 8 6 3 5 =11 =20 26 28 17 29
20,000 -7 -0 -4 -5 -6 -18 =26 1 6 3 3 3 -9 =15 21 21 12 20
ATLANTA TO MELBOURNE 386 N.MI.
53,000 22 21 2 10 13 1 -4 -27 =24 -2 -12 -15 =28 -35 16 17 10 17
40,000 27 26 9 18 19 3 -5 -37 -3u -10 -23 -25 -u43 =53 25 26 19 24
30,000 24 25 5 15 16 2 -5 -3t =30 -6 -18 -20 =36 -46 21 23 15 23
20,000 15 14 2 6 8 -2 -7 -18 =16 -3 -8 -10 =22 -29 18 18 10 16
ATLANTA TO MEMPHIS 288 NoMI.
53,000 =50 =37 -4 -2u -28 -ub6 -5u w9 36 U 24 27 10 3 18 17 11 16
u0,000 -73 -57 -18 -u8 -48 -72 -8u 69 54 17 u5 w6 23 13 28 29 21 26
30,000 -6 -7 -12 -38 -39 -63 15 60 45 11 35 36 15 [ 26 27 17 28
20,000 -u0 -32 -9 =22 =24 -4l -uQ 38 31 9 21 23 9 3. 21 20 1 19
ATLANTA TO MIAMI 518 NeMI.
53,000 16 17 2 8 10 0 -5 -21 =20 -2 -9 -12 -2u =31 15 16 10 16
40,000 20 20 8 13° 15 0 -8 -30 -29 -9 ~-i8 -20 -~371 -ué 24 24 18 23
30,000 17 21 5 11 12 0 -7 -24 =26 -5 -4 -16 -31 -39 20 21 14 21
20,000 1 11 ] 6 -3 =18 v -13 =l -5 -7 -18 =25 17 16 9 )
ATLANTA TO MOBILE 263 NoMl.
53,030 ~u1 -28 5 -7 -20 -37 ~-ué6 38 26 -5 16 18 2 -6 17 17 1 17
u0,000 -63% -ut -2 -3 -37 -61 -73 57 41 ) 33 33 10 -1 27 28 20 25
30,000 -53 -3¢6 -4 =29 -29 =51 -62 49 32 3 26 26 6 -2 24 26 16 25
20,000 ~-3u -2u -1 =16 -17 =33 -u) 32 22 1 15 16 2 -3 19 19 10 18
ATLANTA TO NEW ORLEANS i 369 N.MI.
54,000 -u5 =31 6 -138 -23 -40 -u8 L2 29 -6 17 21 2 -5 17 17 11 16
40,000 -67 =-5] -3 -39 -4l -6k 76 63 b6 2 36 37 13 1 26 27 20 23
30,000 ~-57 -u0 -4 =30 -32 -S54 -65 53 36 3 28 29 8 0 24 25 16 25
20,000 ~-36 -26 -1 -7 -18 =35 -u43 L) 24 0 16 17 3 -3 19 18 10 17
ATLANTA TO NEW YORK 659 NeM1.
53,000 40 25 2 22 21 7 1 -u3 =27 -2 -23 ~-23 =38 -ub 16 16 11 15
40,000 57 L0 15 u2 38 18 9 -64 -u45 -18 -u6 -43 -63 -175 25 26 20 25
30,000 .52 36 15 36 33 15 7 -59 ~u0 -16 -39 -37 -58 -—69 24 26 16 26
20,000~ 39 2k 12 23 22 10 4 -42 =26 -12 -2 -24 -40 -us8 20 20 N 19
ATLANTA TO NORFOLK Lu8 N.MI.
53,000 W7 32 ) 28 25 8 ) -49 -33 -1 -24 ~26 -uu4 -52 16 17 i 16
"40,000 68 50 1] w7 Ly 21 10 -72 -53 -15 -u9 ~-47 -70 -83 26 28 21 26
30,000 61 43 12 38 37 17 7 -64 -u6 -13 -ul -40 =-63 ~Tu 24 27 16 26
20,000 u3 29 10 23 24 11 5 -4 =31 =11 -2u =25 -~u2 -51 20 20 1B 19
ATLANTA TO ORLANDO ) 345 N.MI.
54,000 19 19 2 9 1 1 -5 -24 =22 ~3 -1 -4 =27 -3u 16 7 n 17
40,000 2u 24 9 16 17 1 -7 -34 =32 -10 -2} -23 -4l =51 25 27 19 25
30,000 21 23 5 13 15 0 -1 ~28 -28 -6 -17 -19 =35 -~uu 22 24 15 23
20,000 13 13 3 6 8 =22 -8 -7 -15 -3 -7 -9 =21 -28 18 18 10 16
ATLANIA TO PHILADELPHIA 579 N.MI.
93,000 w0 25 1 21 21 7 0 | -u3 -27 -1 22 -23 -39 -ué 16 16 11 15
40,000 ST u0 AR 42 37 17 8 | —64 -u5 =16 -u5 -2 -63 =75 26 27 21 26
30,000 52 35 i3 35 32 T 6 -58 ~40 -15 -38 -36 ~-57 -68 24 26 16 26
20,000 38 23 AR 22 22 9 3 -41 -26 -12 =23 -23 -39 -u8 20 20 11 19
ATLANTA TO PITTSBURGH W57 N.MI.
53,000 23 Tu -2 13 11 -1 ~6 -28 -7 [ ) ~-14 =27 -34 17 17 11 15
40,000 30 21 4 25 19 H -9 -43 -28 -7 -31 =271 -ur =57 27 27 21 27
30,000 28 18 6 22 17 1 -8 -39 -2y -8 =26 -23 -u42 ~53 25 27 17 27
20,000 23 H 6 14 12 0 -6 -28 -1lu -7 =16 ~14 =29 =37 21 21 12 20
AYTLANTA TO RALLIGH i 309 N.Ml.
53,000 uf 33 0 22 25 i 0 -49 -3u 0 -23 -26 -4 52 17 18 1 16
40,000 (34 50 12 L7 2 20 9 -73 -S4 -13 -ue9 -4r -72 -84 27 ?9 21 27
30,000 61 u3 10 38 37 15 6 -65 -u6 =11 -uO -39 -63% -T7u4 2u 27 17 27
20,000 i 79 g 22 23 10 y ~uk -31 -9 =23 -25 ~u2 =51 20 20 11 19
aMEAUNTMNDS==COMPUTED FOR A uS0-KT ATKSPEERD.
eaA--DENOTES ANNUAL EGQUTVALENT HMOADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STOUNS DENCTE HLADWINDS.
THE BOLING COMPANY NO. D&-9176
THANSPORY DIVISION PAGE ar




EQUIVALENT HEADWINDS AND STANDARD DEVIATIDN IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE1GHT EQU I VALENT HEADMW 11 ND S» STANDARD DEVIATION
IN DIRECT R ETURN

FEET JAN APR JUL DCT =%A50 ATS A85 JAN APR  JUL 0OCT AS0 ATS5 A85S JAN APR JUL OCT
ATLANTA TD ST. LOUIS 420 N.MI.
53,000 =36 -26 = -18 -21 =35 -u2 32 24 7 17 19 7 2 17 17 i 15
40,000 =53 -41 =21 =35 -36 -56 =67 43 35 19 30 31 13 4 27 27 21 26
40,000 -u7 -35 -14 -28 -29 -49 =60 38 30 13 24 25 8 0 27 27 17 28
20,000 =29 -23 -i0 -8 -18 =32 -ul 24 21 9 16 16 5 -1 21 20 11 20
ATLANTA TO ST. PETERSBURG 355 N.Ml.
53,000 f 11 3 5 6 -4 -9 -15 -4 -3 -6 -9 -20 -25 16 17 10 17
40,000 7 10 8 7 8 -8 =16 -19 -20 -9 =12 -4 -31 -4O 25 26 19 24
30,000 f 13 4 6 7 -7 ~14 -15 -19 -5 -9 =11 -26 -3 22 23 15 23
20,000 4 6 2 2 3 -7 -2 -8 -9 =2 -3 -5 -15 =22 18 18 10 16
ATLANTA TO SAN ANTONIO 758 N.Ml.
53,000 -49 =37 5 =20 -27 -4y =51 48 36 -5 19 26 S -4 15 15 10 I
L0,000 =T4 =59 -6 -u45 -47 -70 -81 72 56 5 43 45 20 7 24 24 18 21
40,000 -63 -—u7 -4 =34 -37 -59 =70 61 45 b 32 35 13 3 23 22 14 22
20,000 =39 =30 o -18 -21 =31 -45 38 29 0 17 20 5 -1 17 16 9 15
ATLANTA TO SAN FRANCISCO 1853 N.MI.
94,000 -4l =31 -8 =23 =26 -31 ~us 40 31 7 23 25 13 8 12 1 8 10
L0,000 -63 -u8 =-28 -u3 -45 ~-60 -—69 60 L6 26 W1 42 28 22 19 18 15 18
40,000 =54 =-u2 -20 -35 -36 =52 -6l 51 40 19 33 34 20 14 20 18 12 18
20,000 -45 -27 -12 =20 -22 -33 -u0 33 26 12 19 21 12 8 15 13 8 13
ATLANTA TO SHREVEPORT W77 N.MI.
53,000 =51 -38 0 =23 -29 -46 -54 50 37 -1 23 28 8 0 17 16 11 15
40,000 =77 -59 -11 -u8 -49 =713 -85 75 57 0 4o 48 23 10 26 27 20 23
50,000 ~66 L9 -8 -3/ -39 -63 -Tu -} L7 8 36 37 15 5 25 25 15 25
20,000 -u2 -32 -4 =21 =23 -40 -49 41 3 4 20 22 7 2 19 18 10 18
ATLANTA TO TAMPA 355 N.M1.
54,000 9 12 3 5 7 -3 -8 -15 =15 -3 -1 -9 -20 =27 16 17 10 17
3,000 9 12 8 3 9 -7 =15 -21 =21 -9 -13 -16 -32 -ul 25 26 19 24
30,000 8 1y 4 7 8 -6 =13 -17 -20 -5 -10 -12 =21 =35 22 23 15 23
20,000 7 2 2 4 -6 -12 -9 =10 -2 -3 -5 =16 =22 18 18 10 16
ATLANTA TO WASHINGION, D.C. 475 N.MI1.
935,000 39 26 0 20 21 6 -1 -42 -28 -1 -21 =22 -38 -h6 17 17 11 16
40,000 56 Lo 12 41 37 16 6 -6  -45 -4 by -41  -63 =75 26 27 21 26
30,000 51 35 R 3y 3 13 4 -57 =39 -13 -371 -35 =57 -68 24 27 7 27
70,000 38 23 10 21 21 8 2 -40 =25 -10 -22 -23 =38 -u7 20 20 11 19
KRALTIMORE TO BOSTON 321 N.MI.
93,000 uo 22 7 26 23 9 3 -42 -2 -8 =27 =24 -39 -47 19 17 12 16
ug,000 57 39 27 46 41 21 11 -64 -3 ~30 -—u9 ~-46 -67 -18 30 29 25 29
30,000 Eb) 36 25 39 3r 18 8 -61 -40 =27 -u43 -41 ~-63 ~T5 32 31 21 30
20,000 bt 24 18 27 26 12 5 -4 =27 -19 -29 -28 -44 -53 23 23 13 22
BALTIMORE 10 BUFFALO 245 N.M1.
93,000 -16 -4 -8 -8 -1 -22 -29 10 i 8 6 9 -2 -8 19 17 13 16
40,000 =35 =-23 =21 -7 -24 -435 =53 22 16 17 9 16 -3 -13 30 29 25 29
30,000 -33 -22 -15 -15 -2t -40 -51 21 16 12 8 iy -5 =15 30 31 21 30
20,000 -20 -18 -10 -9 -14 -28 -36 14 15 9 6 10 -3 -1 24 23 14 23
BALTIMORE TO CHARLOTTL 313 NoMI.
54,000 -38 -23 0 -2D =20 -35 -u3 34 21 0 19 17 4 =3 17 18 12 16
40,000 =56 -39 =13 -42 -37 -583 -10 LY 33 11 37 3 11 1 28 29 22 28
30,000 -5t -35 -13 -3¢ -32 -53 -6 42 30 12 32 27 10 1 26 29 18 28
20,000 37 =22 -~11 -22 =21 -36 -u¢ 33 19 10 20 19 6 0 22 22 12 21
RALTIMORE TOQ CHICAGO 539 N.M1.
535,000 -4 -30 -13 =27 -27 -ul -u8 43 29 12 26 26 14 9 17 16 12 15
40,000 =75 -~-49 =38 -u7 ~-51 -71 =82 70 46 36 L 48 30 20 27 26 22 27
30,000 -69 -5 -30 -3 -u5 -66 ~-178 66 43 29 i 43 24 s 27 28 18 28
20,000 -ur =31 -21 -28 -30 -u6 =55 us 30 20 27 29 16 9 22 21 13 21
BALTIMORL TO DALLAS 1048 N.MI1.
54,000 -~uB -3 -4 =25 -28 -u3 -50 w7 33 3 24 27 Tl [} 15 T4 9 13
u0,000 -T7T6 ~—54 =20 -ud ~-49 -7D0 -8l T3 51 18 LX) uo 26 16 23 23 18 22
30,000 —67 -u6 ~15 -uD -4l -62 -73 69 L iu ir 38 19 i 22 23 iy 23
70,000 -u5 -31 ~-12 -2 -26 -1 -u9 u3 29 R 23 25 12 7 18 17 10 16

eHEAUM INDS——COMPUTED FOR A
esA--DENOTLS ANNUAL ELUIVALENT HeADWINDS FOR
MENUS STOGNS DENOTE

PALY

HEADWINDS.

88

u50-KT AIHSPERD.

INDICATED PER CENT RELIABILITIES.

THE BOE ING COMPANY
TRANSPORT DIVISION

NC. Do6-9176




EQUIVALENT HLAD®INDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR RQUTES

HEI1GHT EQUIVALENT HE ADWIND S» STANDARD DEVIATION
IN DI RECT RETURN
FEET JAN  APR  JUL OCT #«A50 AT75 A8S JAN APR  JUL OCT A50 A75 A85 JAN APR JUL oOCT
BALTIMORE 7O DENVER 1302 NoMla
53,000 ~uk ~33 =-12 -27 -28 ~u0 -ue¢ u3 30 12 26 27 16 11 12 13 9 12
40,000 ~7u -uB8 -38 -ur -50 =~68 -171 12 L7 36 45 u8 33 25 22 20 18 22
30,000 =65 -u4 -29 -y2 ~-43 =60 -1 62 42 28 39 41 26 19 23 22 1 22
20,000 -u43 -29 -20 -28 -28 -~ul -u8 42 28 19 27 27 17 12 17 17 10 16
BALTIMORE TO DETROIT 355 NoMI.
53,000 -39 =27 -12 -2u4 =24 =37 -5 36 26 12 22 23 1 6 18 i7 12 15
40,000 =-68 -u45 ~36 -y2 -u7 =67 =19 63 L1 B 38 43 24 u 29 28 24 28
30,000 -65 -u42 -28 -38 42 ~63 ~75 59 39 27 =L 38 19 10 28 29 20 29
20,000 =~u4 =30 -19 =25 =28 ~hy =53 b1 29 19 25 26 13 [} 2 23 13 22
BALTIMORE TO HDUSTON 1080 N.MI.
55,000 -~u6 -32 v -22 =25 ~u0 ~y8 4y 30 -1 21 24 7 0 4 T 9 13
40,000 =71 =51 =12 -u5 ~-u5 =66 -T6 o7 b7 10 42 41 21 10 22 23 17 21
30,000 =62 -us ~10 -3¢ -37 -—-S58 -68 59 Lo 9 33 34 15 7 21 22 13 22
20,000 -u1 -28 -6 =21 -22 -38 -u5 39 26 6 20 21 8 3 17 16 9 16
BALTIMORE 10 KANSAS CITY 833 N.MI.
534,000 ~-u8 -33 -11 -28 -29 -u43 =50 47 32 10 27 28 15 9 16 15 10 13
40,000 -77 -52 -%4 =50 =52 ~712 -83 75 50 33 48 50 32 23 25 24 20 25
30,000 -7V -u47 =27 -uy -45 =66 -78 68 . 45 26 42 43 25 17 25 25 16 25
204,000 ~u48 =32 -19 -29 ~-30 ~u45 -5y Lo 30 19 28 29 i7 | 19 19 1 19
j BALTIMORE TC LOS ANGELES 2018 N.MI.
H 535,000 -u2 -3 -9 ~2u =27 =31 -u3 40 31 9 2u 26 15 9 12 10 8 10
40,000 -68 -8 -343%5 -nyu 47 -62 -11 65 u6 32 42 45 32 25 19 V7 Tu i7
30,000 =59 -u3 -25 =37 -39 ~54 -63 56 41 24 35 37 24 18 20 18 12 17
B 20,000 =-48 =28 -17 ~-23 =25 =35 -u2 EY4 27 16 22 24 i5 il T4 13 8 13
BALTIMORE YO MIaMI | 822 N.MIl.
53,000 ~-1tu -6 3 -6 -5 =15 ~22 | Q9 2 -4 u 2 -7 =12 T4 15 9 15
40,000 =2V -1¢ 2 ~16 -12 =29 -37 Q 8 ~-u4 n [¢] -9 =17 22 24 7 23
30,000 =17 =10 0 =13 =Y =23 -31 8 3 -1 Q |3 -4 =15 20 21 1R 21
20,000 -12 -7 -u -9 -8 =11 =23 a iy 3 8 [ -3 ~8 17 16 9 15
BALTIMORE 10 MONTREAL 399 N.MI.
3 53,000 16 4 0 12 8 12 -8 =21 -9 -1 ~1lu =11 =23 -29 i8 16 12 15
% 40,000 20 12 7 20 Ty -4 -lu -32 =19 -12 =27 =22 -u41 =52 29 27 24 28
50,000 19 10 8 14 13 -5 =15 =31 =16 =12 -2y =20 -39 -51 3 30 21 29
20,000 16 <] & 15 Q9 -4 =1} | =22 -9 -8 -16 -13 27 =35 23 23 Ty 22
BALTEIMORE TO PHOONIX 17352 NJMI.
i %3,000 -~-uy =33 -8 =24 -28 ~40 -ué6 43 33 7 24 27 T4 8 12 11 8 1
U0 ,000 -72 =52 ~29 ~ub -48 -65 =175 69 50 28 uh 46 31 23 20 19 15 19
30,000 =62 =-u6 -22 =38 ~-40 =58 -67 { 40 43 21 36 38 23 17 21 19 12 19
20,000 ~u) =29 -15 =23 =25 -33 -uy | 39 28 15 22 24 14 10 15 Ty 8 13
% BALTIMORE TO PROVIDENLE ! 284 N.M]I.
54,000 u2 24 7 217 2u 10 4 o-ul =25 -8 -28 -25 =~u40 -u8 19 V7 12 16
40,000 60 41 28 ut 1 23 3 -66 -u5 -31 -50 ~47 =69 -80 30 29 25 29
30,000 bYs! 39 26 4l 39 20 10 ~64 -43 -28 -uyu ~43 -65 -77 32 31 21 30
é 20,000 b3 26 18 28 27 13 6 -45 ~28 =19 -29 =29 ~-u5 -5y 2u 23 13 22
BALTEIMORE TO ROCHESTEH, N.Y. 241 NJMI.
53,000 -1 -8 -6 -3 -5 -17 =23 ] & [¢] 0 3 -8 ~ju 19 7 13 16
W0 ,N00 ~20 =13% =14 -6 -13 -335 -u43 6 6 10 -2 5 =14 -2y 30 29 25 29
g 50,000 =19 ~1lu - -5 -1t ~31 -4l [} 7 5 -2 4 -1y =~25 31 B3 21 30
20,000 ~10 =12 -6 -3 -{ =21 =79 3 # ) 0 4 ~-10 -18 24 23 12N 23
BALTIMORE TO ST, LOULS 639 N.M1.
53,000 =~50 -33 -10 -28 =29 ~ul4 =52 u< 32 9 248 29 15 2] 17 16 " Ty
3,000 -8 =54 ~3535 -=5) -%3 -Ju -84 76 51 31 uq 51 31 22 256 25 21 26
30,000 =12 -u8 =248 -us ~u46  -63 ~-H0 70 ub 25 u3 by 25 i | 26 27 17 2
20,20 —-u¥ 32 -9 -2y =30 ~ub  —us Ly 31 19 24 29 16 10 | 21 20 12 20
dALTIMORe 10 SAN FLANLISCO 2129 N.MI.
! 93,:00¢ -3y =28 =13 =25 =25 ~3% -ug i 23 12 24 25 16 11 | R} 10 7 9
40,00¢ ~53% -—uf -38  -uh —4s  ~-60 =67 61 B2 37 ) by 32 26 18 17 iu 18
40,0 -96 =4l =29 47 =39 =53 -4 53 38 28 3s 37 25 19 19 18 12 18
20,00 =37 =26 -~-19 =-2u =25 =35 ~41 1 35 25 18 23 24 16 12 13 A 13
g SHEALWIROS--CUMPUTED FOR A& USO-KT AJRSPLED.
SoA--DENDTES ANNUSL EWUTVALENT HLADWINDS FOR INDICATED PER CENT RELTABILITIES.
MINGS STGRS DENOTL ML ADWINGS.

THE BOEING COMPANY N0, D6~-9iTs
i TRANSPORY DIVISION PAGE ny




tQUIVALENT

HEADWINUS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE A1R RDUTES

EQUI VALICNT

al

DI RECT

APR  JuL OCT #=A50

HE IGHT
IN

FEET JAN
BALTIMDRE TD
53,000 7.
40,000 2
30,000 2
20,000 5

BALTIMORE TO
93,000 -24
46,000 -35
30,000 -30
20,000 =22

BERMUDA TO W
535,000 -u3
40,000 -60
30,000 -5u
20,000 -~37

BILLINGS T¢
53,000 29
40,000 bl
30,000 L1
20,000 24

BINGHAMPTON
53,000 =~us
40,000 -6V
30,000 -66
20,000 ~us5

BIRMINGHAM T
54,000 4y

SYRACUSE
0 -3 o}
1 -3 9
0 1 3
-2 1 6
TAMPA
-4 3 -n =11
=27 -1 =26 =22
-20 -3 -21 -18
-13 =5 -13 -12
ASHINGTON
=33 -7 =22 =25
-u48 -20 -35 -39
~43 -16 =29 -33
=29 -1 =17 =21
B1SMAKK

19 16 22
29 u2 36
27 35 34
19 23 24

TO P111SBURGH

=27 -9 =24 ~26
-5 -32 =50 -u8
-42 -29 -u5 —hb
=27 =20 ~30 =29

0 CHARLOTTE
35 0 23

RN

w oG

Do — ~

w o

40,000 ru 53 12 W
30,000 6b us 10 38
20,000 U] 31 # 22
BIRMINGHAM TO CHICAGO

535,000 -8 -5 -5 —u
KO,000 =11 =10 -1 -7
30,000 ~10 -9 -7 -6
20,000 -4 -6 -3 -]

HIRMINGHAM TO GREENSBORO
545,000 4y i3 0 23

40,000 ri 51 12 L)
50,000 64 O] 10 37
20,000 h3 30 9 22

BIRMINGHAM TO NLW URLEANS

54,000 -3 =25 6 =15
o, 000 -54 =L2 o =32
30,000 -50 =53 -2 =25
20,00C ~31 -21 2 =13

BIRMINGHAM TUO NtwWw YORK

NSERRNEN)
N XD
Voo -—
—-_—n

—_—— N
—_——

om0

54,000 44 27 2 23
40,000 67 L3 17 Ly
10,000 54 iR 16 3
20,000 i 25 12 23
BIAMINGHAM TO PITISHURGH
% 4,000 31 20 0 17
uG,00 LY 30 s} 32
30,00 4 26 9 217
23,00 3 v7 H 17
BIMENLHAM AASHINGTON, DJC.
54,00 '] 2 1 22
W, 000 AHu Gl tu Hlu
$3,00 S 39 13 34
20, ER 26 10 27
wist Al e DS ==~ UMPUT FOR A LYyD-x1
seA-—UrNITL S ANNUAL B IVALENT
Ml NS ENRUTE e ADa N

P At ’

——
[0 e ¥

RiLTAnILITleS,

Tite B80r INo

DEVIATION
Jut  0OcCT
238 NuMI,
13 16
25 29
21 30
Tu 3
733 N.MI.
10 15
18 24
15 22
10 16
717 N.MI1.
10 15
19 24
15 23
1D 17
328 N.M1.
11 13
23 28
21 29
4 19
217 N.MY.
13 16
25 29
21 30
4 23
304 NaM1.
11 16
21 27
17 27
11 19
508 N.M1.
1 15
21 26
1N 28
12 20
368 N.MI.
11 16
21 26
16 27
11 19
279 NoMl.
11 16
20 24
16 29
10 18
750 NaMl.
10 14
20 25
16 25
" 8
519 N.MI.
11 15
21 2h
17 7

11 20
S67 H.MI.
11 15
20 25
16 2h

11 19
U H=dV7H




EVUIVALENT HEADWINOS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT E GUI VALENT HEADUWTIND S» STANDARD OEVIATION
IN DIRECT RETURN
FEET | JAN APR JUL OCT =#aA50 A7S ABS | JAN APR JUL OCT  ASO A75 A85 | JAN APR JUL DCT
B1SMAKK TO MINNEAPOLIS 335 N.MI.
53,000 33 20 15 25 22 12 7 | =34 =20 ~-15% =25 =23 =34 -~uQ 17 14 12 14
40,000 49 31 43 i u 24 15 | =51 =33 =45 -u3 -43 -40 =70 25 23 23 28
30,000 47 30 it 37 37 19 10 | -50 =32 =38 =39 =40 ~58 =-68 29 28 21 29
20,000 35 22 23 27 26 i 7 | -38 -23 -24 =28  ~27 ~40 -u7 21 20 20
BOVSE TO DENVE® 556 NaMI.
55,000 32 21 .9 22 20 10 5 { -33 -21 =10 =23 =21 =32 -38 16 1y 11 14
40,000 4f 31 29 3% 35 18 9 | -89 =33 =32 -37 =37 =55 -64 27 2w 22 21
50,000 41 29 2w 32 3t im S | -44% =31 -26 =34 =33 =51 =6} 30 27 19 27
20,000 28 19 15 21 20 8 2 | =30 -20 -16 -22 =21 =34 =41 21 19 12 18
BOISE TO PUKRTLAND, ORE. 298 N.Ml.
53,000 -30 ~-18 -1} =22 -20 -31 -37 30 7 0 21 19 9 4 17 15 n 13
40,000 -43 =31 =25 =37  -34 -53 -63 41 29 23 3% 32 13 L 28 26 24 29
30,000 -us =31 =24 -3 =33 -453 -6y 80 29 22 32 30 n 0 32 30 23 31
20,000 =28 -19 =16 =-22 =21 -35 -u3 27 17 16 20 20 6 -1 23 22 15 21
BOISE TO RENO 291 NoMI.
! 53,000 =13 ~13 =13 -12 =-13 -22 =27 10 ] 13 11 n 2 -u 18 15 1 14
40,000 =21 =-16 =27 =21 =22 -u0 ~-u9 15 225 1 17 -1 =11 28 201 24 29
30,000 =-20 ~-16 =22 ~15 =18 =37 -u47 4 12 20 10 14 =5 =16 32 29 23 29
20,000 =12 =10 -1u =11 =12 =25 =32 9 A 13 9 10 -3 =11 20 2 w21
! BOISE TO SALT LAKE CITY 252 N.MI.
53,000 27 16 5 18 16 5 0 | =29 -~17 -6 =19 =17 -28 -35 18 15 " 14
40,000 38 25 18 21 21 8 -1 -42 ~28 =22 =31 -30 =49 ~59 29 26 24 29
30,000 3y 2y 15 27 2u 5 =5 | -39 -27 ~18B =-30 =27 =47 -58 32 30 22 29
B 20,000 24 15 10 17 16 3 -4 | =26 =17 ~-11 =18 =17 =31 ~-38 23 21 1w 20
BOISE TO SAN FRANCISCO 453 NoMl.
54,000 =-1% =15 -l —14  -14 =23 =29 13 13 1312 13 8 -1 17 14 n 13
L0,000 =25 =19 =29 =23 =24 -ul =51 19 1s 27 19 20 3 -7 27 26 23 21
50,000 =23 =-18 =22 -1l =20 -38 -u8 17 1u 20 13 16 -2 =12 3 28 22 28
20,000 —i4 =11 =14 ~12  =-13 =25 =32 n 10 15 10 1 -1 -8B 23 21 13 19
BOISE TC SEATILE 346 N.MI.
54,000 -28 -lu -7 =18 -16 -27 -33 27 14 7 18 15 5 o | 17 14 1 13
3 40,000 -38 -26 =19 =33 =28 4] =47 35 24 16 30 26 8 -2 27 25 23 29
50,000 =38 -26 ~19 =340 =28 L8 -59 su 23 16 27 2u s -5 | 31 30 23 30
20,000 =25 -15% =12 -19  —17 =3} =39 23 M M 17 16 2 -5 | 22 2 15 21
E HOSTON 10 BUFFALO l 343 N.MI.
53,000 -5 =29 ~lu =29 =28 -4l -49 | uu 28 v 28 27 15 9 18 16 12 15
L0,000 =~-72 -u8 -ul -%2  -%2 -3 -84 69 w6 39 50 50 31 21 29 28 25 29
50,000 -69 -ub =37 -86  -4B ~J0 -B2 66 w4 35 uy u6 26 16 35 3 22 30
20,000 ~46 =32 =25 =31 =32 -u8 =47 LS 50 28 30 31 17 10 25 23 1w 22
| BOSTON 0O CHICAGO 751 N.MI.
53,000 =44 =29 =13 =29 =28 -4l -us uy 28 13 28 217 16 10 16 14 11 14
40,000 ~72 -ut =40 =51 =52 -71 -8} 70 w6 38 49 50 32 23 26 24 22 2%
50,000 =-69 -u% =35 —u& -ul -67 18 67 43 34wy us 27 19 28 27 19 26
20,000 =ul =30 =24 -4 31 -u6 -5u 5 29 2% 30 31 18 1z 21 20 1220
GOSTON TO CLLVELAND LBE N.MI.
24,000 ~47 =29 =13 -30 =284 -u2 =50 ue 29 12 29 28 15 9 [ 1 16 12 15
T 0,000 ~7h -89 -39 =63 55 14 -By IV S Y Y 51 32 22 28 21 23 271
50,000 -71 -%6 =35 -u7  -u3 -89 -81 b8 ub 33 45 ue 27 17 50 29 20 28
20,000 -48 -3} =23 -4  -32 -8 -57 | 47 50 23 31 31 18 11 l 22 22 13 21
BOSTON 1O CALLAS 1348 NoM1.
53,000 =-u6 =31 -& =26 =21 -=u0 -uj 45 30 5 2% 26 12 6 ‘ 14 13 9 12
40,000 ~13 -50 =2% -u8  -uB -67 -18 69 W7 735 ub L5 28 19 22 21 17 23
50,00 —Bh  -u%y =20 -41  -ul -61 =71 63 42 19 38 8 22 4 22 22 w22
20,900 ~by 29 =1% —24 =27 -ul ~-ug wp 27 w2y 25 14 ? 17 16 9 16
BOSTON TO DEiov: R l 1530 N.MI.
94,000 ~81 4 =14 =27 =286 =31 =u} w0 27 13 26 26 16 11 13 1 9 R
LW0LO00  -av in =80 =87 -u9 -85 -173 66 uu 39 ug LT 33 26 20 1y 17 20
30, “t6/  =ws  =4% —u2 8% =59 43 60 39 32 39 4l 21 20 22 21 1w 21
20, -4l - -22 =28 ~28 ~40 -ur? | w0 27 21 217 27 18 13 16 16 10 15
S AN WINDS=-CUVYRUTED FOR A u50-xT AIRSPEED.
e A--EN0TE S AN AL EWUIVALENT MEADWINDS FOR INDICATED PeR CENT MELIABILITIES.
wy L TBNS D WOTE MEADW INDS. ;
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR RQUTES |

HEIGHT EQUI1 VALENT HE ADWIND S» STANDARD DEVIATION
IN DIRECT RETURN
FEET JAN APR  JUL OCT =#A50 A7S5 AS85 JAN APR JuL OCT A50 ATS5 A85 JAN APR JUL OCTY
BOSTON TD DETROIT ’ S48 N.MI.
53,000 -~46 =29 =13 =29 -28 —42 -49 45 28 13 29 28 15 10 17 15 12 14
40,000 -73 -u49 -45 =52 -53 =72 -83 71 47 38 50 51 32 22 27 26 23 27
30,000 ~-70 =46 -35 -uy7p -48 -69 -80 68 43 34 Ly 46 27 18 29 29 20 28
20,000 -47 -31 -24 -32 -32 -47 =56 46 30 24 30 31 18 11 22 22 13 21
*
BOSTON TO LOS ANGELES 2263 NuMl.
53,000 =39 =29 -11 =24 -25 =35 -uQ 38 28 11 24 25 15 11 11 10 7 9
40,000 -64 -u9 -37 -uy 46 =60 -67 61 42 36 41 Ly 32 26 18 16 14 17
30,000 =57 -41 =-29 -37 -39 =-53 -61 54 38 28 35 37 26 20 19 18 12 17
20,000 =31 =26 =19 -2y -25 =35 -yl 35 25 19 23 24 16 12 Ty 13 8 12
BOSTON TO MIAMI 1094 N.MI.
54,000 =235 -12 2 =12 -10 -22 -28 18 9 -2 10 8 -2 -7 4 14 9 14
40,000 =34 =27 -4 =25 -22 -38 -u7 23 19 2 20 16 1 -7 22 22 17 21
30,000 -29 -20 -6 =21 -18 =32 =-u1 21 4 4 17 0 -6 21 21 14 20
20,000 -2t -1y -7 =14 -13 -23 -29 17 [ 13 2 -3 16 16 9 4
BOSTON TO MONTREAL 221 N.Ml.
53,000 -21 =16 -11 -13 =15 =26 =32 17 14 10 11 13 2 -3 19 16 13 16
40,000 ~-37 =27 =-26 =26 -29 -49 =59 26 22 22 18 22 3 -8 30 28 26 30
30,000 -35 =28 -2y <-23 -27 -u48 -59 24 22 20 16 21 0 -1 36 33 23 31
20,000 =21 ~-19 =15 =15 -17 =32 ~40 16 16 1y 12 14 0 -8 25 24 15 23
BUSTON TO PHILADELPHIA 242 N.MI.
53,000 -u41 -23 -8 =27 -23 -38 =-ué 39 21 7 26 22 Q 3 19 17 12 16
40,000 =62 -~h42 =-30 -49 -45 -66 -78 56 38 27 W5 bl 20 10 30 29 25 30
30,000 -60 -u40 =28 =-y2 41 -63 =75 54 35 26 39 3 17 7 33 32 21 30
20,000 =-u43 =26 -19 =29 -28 -y4 -53 40 24 18 27 26 12 4 24 24 14 23
»
BOSTON 10 P1TISBURGH 430 N.MI .
53,000 -4?¢ -29 ~-11 -30 -’28 -u43 =50 LX) 28 11 29 27 Tu 8 18 16 12 15
40,000 ~-73 -9 =37 =53 -52 =13 -8By 70 u7 35 51 50 30 20 28 27 24 28
30,000 -7C =~u46 =-3% -—uy7 -7 -69 =81 67 43 32 45 us 26 16 30 30 20 29
20,000 ~us -31 ~-23 =32 ~32 =ul ~57 ¥4 29 22 30 30 17 10 23 22 13 22
BOSTON TO SAN FRANCISCO 2343 N.Ml.
53,000 =36 =25 ~1u -24 -24 ~-33 -38 35 25 (k™ 24 24 16 12 11 Q9 7 Q
0,000 ~58 ~u0 -1 =44 -45 =57 -4 | 56 38 40 41 43 32 26 17 16 14 17
30,000 -54 -38 -34 -33 -u0 =52 -59 | 5] 35 32 35 37 26 20 19 17 12 17
20,000 =3% -25 -21 =25 -26 -34 =40 33 23 21 24 25 17 13 T4 13 8 12
BOSTON TO SYRACUSE 230 N.MI.
53,000 -bu4 =28 -lu =28 =27 =4l -u9 b3 27 4 28 27 14 ? 19 17 13 16
0,000 ~70 =~u8 -40 =51 -52 ~12 -8u 67 ub 39 48 L9 29 19 30 29 26 30
50,000 -68 -ub6 -357 =ubH 47 =69y -82 bu 43 36 b2 45 25 iy 3 32 23 30
20,000 =45 =~42 =25 =3} -32 =l =56 43 30 24 29 3 16 Y 2h 24 15 23
BOSTON TO TAMPA 1031 N.MI.
54,000 =351 -18 1 -16 -15 -28 -3u 26 15 -2 14 13 1 -4 14 14 9 14
K0,000 =-uu =34 -8 ~-33 -2Y -ul =57 35 27 6 28 23 7 -1 22 23 17 22
30,000 ~ul  -27 -9 =24 =25 =41 =50 32 21 7 24 20 [ -1 21 22 Ty 21
20,006 -28  -18 -8 =18 -7 -29 =36 25 16 8 16 15 ) 4} 17 17 9 15
HOSTON 10O WASHINGTUN, D.C. 346 NoMI.
55,000 =-u2 -2U4 -1 =27 ~24 =39 -yt 40 22 [} 26 22 9 3 18 17 12 16
u0,000 -63 -ui3 -29 -4 -5 =-66 17 56 38 26 us Ll 21 ] 29 29 24 29
30,000 =61 -840 =27 =42 -ul -2 -Tu Su 36 25 39 37 18 8 31 31 20 29
20,000 =43 =26 ~1H -28 ~27 =~u3 =52 u0 2u 17 27 26 12 5 23 23 13 27
BUFFALO TO CHICAGO | 410 NoMl.
S$4,000 -4%u -28 -13 -28 -27f =40 =-uBR us 28 12 28 27 14 9 T 16 12 15
L0,000 ~-17}% =47 -39 -u9 -51 -71 -82 69 us 37 w7 49 30 20 28 26 23 28
30,000 =~68 ~u3 -334 <us5 b6 -67 ~-T48 65 LR} 32 u3 Li 25 15 29 29 20 29
20,00 ~h4H =29 235 —40 -30 -ub6 -5u Ly 27 22 29 29 16 9 723 22 1L 22
RUFFALO TO ULTROGT 1 208 N.HMI1.
53,50 -4u =28 =12 =29 =27 ~ul -4y . uL 27 17 28 27 14 8 18 16 13 16
uWd, 00 -71 -u7 -33 =50 -5t =72 -83 69 u5 36 L4y Lu9 29 19 29 28 25 29
50,000 =69y =43 -34 -uéb ~ht -6 -10 66 w0 32 4 Ly N 1N 30 31 22 30
. ue =28 =23 =31 =31 -ul  -55 Ly 27 22 29 29 15 8 2L 24 14 23
s i AU W INDS—=LOMPULIED FOR A 4S0-XT AIRSPEED.
erA-- U NOTES ANNUAL EQUIVALENRT HUADWINDS FOR O INDICATED PER CLNT RELIABILITIES.
MIRUS TaNS OLNOTL HUADRINDS,
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EGUIVALENT HEADWINDS ANC STANUDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALGENT HEADWTIND S+ STANDARD DEVIATIGN
IN GCTRECT RETURN
FEET JAN APR  JUL 0OCT ##A50 A7S5 A8 JAN APR  JUL 0OCT AS50 A7S A85 JAN APR JuL OCTY
BUFFALO TO NEW YORK 261 NoMI.
53,000 36 25 13 22 23 n 5 -39 -26 =13 =23 -24  —31 -us5 18 17 13 i6
40,000 58 40 Ly 34 42 22 12 -64 =43 =36 -y2 -46 -66 -78 30 29 25 29
30,000 56 38 29 33 38 18 8 -62 -uy2 -3} -38 -41 -63 =75 32 3 21 30
20,000 37 28 20 23 26 12 5 -1 =30 =21 =25 -28 -43 =52 24 23 4 23
BUFFALO TO PHILADLLPHIA 241 NoMl.
53,000 25 20 n 15 17 6 0 -29 =21 =11 -7 -19 =31 -37 19 17 13 16
40,000 L3 30 27 25 3] 12 1 -52 =35 -30 =31 ~-37 =57 -o68 30 29 25 29
30,000 | 29 21 22 28 9 -1 -50 -34 -24 -28 -33 -84 -65 31 31 21 30
20,000 27 23 15 15 19 6 -2 -32 =25 -16 -8 -22 =31 -us 24 23 4 23
BUFFALO TO TAMPA Q17 NeMla
53,000 =16 -7 3 -3 -6 17 =23 10 y -4 5 3 -6 -1 14 14 10 14
40,000 =23 -~16 1 -18 -135 -30 -38 9 7 - 12 6 -9 =17 23 23 8 23
30,000 =20 -11 ~2 =15 -11 -26 -3y 9 L 0 10 5 -8 -151 20 23 15 22
20,000 -15 -6 -3 -9 7 18 24 9 3 2 T 5 -5 -0 I 17 170 16
BUFFALO TO WASHINGTON, D.C 257 N.MI.
54,000 6 9 7 3 6 -4 =10 -12 -1 -8 -6 -9 ~20 -26 19 17 13 16
40,000 15 12 1y n 11 -7 -18 -29 =19 -1§ =12 ~20 =38 -u9 29 29 24 29
30,000 15 12 9 y 10 -8 =19 -28 =19 -12 -1 -17 =36 -u71 30 3 20 30
20,000 10 12 4 3 4 -6 -3 -16 =15 -3 -6 =11 =25 =33 24 23 14 23
BURBANK TO SAN FRANCISCO 2B4 N.MI.
53,000 -2/ -19 -2 -1y ~i4 =27 -4y 25 17 ! 13 13 2 -y 19 16 12 14
H0,000 -40 -33 -12 =24 -21 46 =56 36 30 8 21 23 5 =5 | 29 27 22 26
30,000 =34 =31 -10 =20 -23 -u42 -53 31 28 # 18 20 2 -1 | 3 28 21 26
70,000 =235 -16 -6 =10 -12  -26 -34 21 15 5 9 11 -1 -8 23 21 13 18
\
CALGARY TO GREAT FALLS 240 NoMI1.'
54,000 20 4 3 13 10 0 - -21 -8 -4 =14 -11 =21 =27 17 13 11 13
40,000 26 1 # 1y Ty -5 -1 -29 =13 -11 =17 -17 =34 -u3 24 23 23 27
50,000 272 12 f 18 14 -4 -1y -26 =15 =10 =22 -18 ~37 -ur 28 27 23 30
20,000 19 9 6 15 12 -1 -7 =21 =10 -8 =17 ~14 =27 -3y 20 19 15 20
CALGARY TO REGINA 357 N.MI.
53,000 28 16 15 ¢ 24 20 11 I -29 =17 =15 =25 -21 =30 -36 16 12 10 12
40,000 3t 25 29 30 50 14 & -38 ~24 =31 =32 -31 —u7 =55 22 21 22 25
50,000 40 23 27 3L 31 14 b -42 -25 =28 -37 ~32 =50 =40 26 25 21 29
20,000 24 18 18 25 22 10 =29 -18 -19 =26 -23 =35 -yl 19 17 " 19
CALGARY TO SASKATUON I 280 N.Ml.
53,000 24 16 14 22 19 10 5 | =25 -16 15 =23 -9 =29 -3y 16 13 " 13
40,000 50 21 27 248 27 11 3 -32 =22 =29 -30 -28 -uy =52 | 22 21 22 25
30,000 45 20 26 31 28 11 1 -31 =22 =21 -3y -350 -u8 =57 | 26 26 22 29
20,000 23 16 17 21 19 t 1 -24 =17 -1t =22 -20 =32 =39 | 19 18 15 19
CALGARY TO 10RONTO ! 1a51 N.MI.
45,000 32 e} 15 2y 21 14 10 -33 -19 -1% =25 -22 ~30 =35 | 12 10 8 10
w0,000 yy 28 37 36 k¥4 24 “ -47 -30 -39 -38 -39 =51 =58 | 7 16 16 20
30,000 us 29 33 36 35 22 15 -u8 -31 =—3u =38 -37 -51 =59 20 20 16 21
20,000 32 21 22 26 25 16 11 ~33 =22 =235 =217 -26 =36 =41 | 15 14 10 15
CALGARY TU VANCOUVLR 370 N.M1.
53,000 =235 -l6 =134 =24 ~19  -28 -3y | 22 16 13 23 18 9 4 16 14 1M 12
40,000 =32 =23 =20 -3u =27 -u3 =52 29 21 18 32 25 9 0 24 22 23 25
30,000 =36 =2% -24% =38 -30  -49 =59 | 33 23 23 34 28 10 0 | 28 28 24 29
20,000 =2% =17 =1p =2% L2 B Y N | 24 16 16 24 20 7 0 21 20 15 20
|
CASPLR T0 DENVER ! 202 NoMI.
53,70 5 R ) i 3 -3 —-H -18 -10 -1 =14 -9 =21 =27 18 16 12 15
40,000 20 11 5 s 1% -6 =15 -30 -15% -10 =20 -8 -37 -u8 29 26 2u 29
10,0 14 10 9 1o 1 -7 -7 -25 -1y -8 =20 -16 =35 -ub 32 30 20 29
20, N 3 3 11 9 -4 -1 -18 =10 -4 -13 -10 =248 =32 23 21 1 20
AsPrR T SALT LAy CIy 277 H.MI.
94,00 -7 =21 =15 -9 -20 =30 -4%s 26 20 1u 13 19 9 u 18 15 11 15
4G, 00 “hg =31 -ul -3 —37  -S6 -b% 1) 29 39 33 35 17 7 29 26 23 28
50, ~dn =30 -34 ~2w -32 =51 =41 43 21 32 26 30 i i 52 29 20 28
20,00 -2k =1% =20 =19 -20 -32 -39 22 17 19 17 19 7 0 22 20 13 19
e AW I NS ~=COMPUTED FOR & W4S50—KT AIRSPELD.
eeac - NUTE S ARNUAL ELUTVALENT MEADWINGS FOR INDICATED PER CENT RELIAGILITIES.
i i Y t&OTE e AW INDS.
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EQUIVALENT HEADWINDS ANO STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
HEIGHT EQUIVALENT HEADWI ND S+ STANOARD DEVIATION
IN DI RECT RETURN
FEET JAN  APR  JUL OCT #«aA30" A75 A85 JAN APR  JUL OCT A50 A75 A85 JAN APR JUL OCT
CHARLESTON, S.C. TO NORFOLK 305 N.MI.
53,000 31 20 -3 15 15 1 -5 -35 =23 2 =17 =17 =33 -uj 17 18 I 17
40,000 4l 32 5 33 27 7 -3 -51 =39 -7 -38 -33 =55 =66 27 29 21 27
30,000 37 27 7 28 23 6 -3 45 =32 -8 =31 -28 ~u8 =59 24 27 17 27
20,000 30 19 8 17 17 5 -1 -33 =22 -g =19 -19 =33 -u2 20 20 11 19
CHARLESTON,W.VA. TO HUNTSVILLE 326 N.MI.
53,000 =41 =27 -1 =21 -22 -38 -46 38 25 0 19 20 5 -1 18 i7 1] 16
40,000 =-6u4 -—uh =14 -y2 40 -63 -75 57 38 1 39 35 14 4 28 28 22 27
30,000 =57 -38 -11 =35 -34 -56 -68 51 33 10 32 30 11 2 26 28 17 28
20,000 -39 =25 -10 -2} -22 -38 -—urv 37 22 9 19 2 0 21 21 12 20
CHARLESTON, W.VA. TO NEW YOURK 386 N.MI.
53,000 48 29 8 28 27 13 6 -49  -30 -8 =29 -28 -uh4 =52 18 17 12 16
40,000 7 48 29 50 49 28 13 =75 =51 ~-32 =53 =51 =73 -85 28 28 23 28
30,000 67 b 26 by L4y 24 15 =71 =47 =28 -u6 -46 -68 =81 28 29 19 29
20,000 uy 29 19 2y 29 15 Q? -4 -31 =19 -30 -30 -u1v =57 22 22 13 22
'CHARLESTON, W.VA. TO WASHINGTON, D.C. 216 N.MI.
53,000 51 33 8 28 29 13 6 -51 =33 -8 =29 =29 =46 =54 18 18 i2 16
40,000 144 52 29 51 51 29 19 -79 =54 -31 -53 ~53 =76 -89 29 29 24 29
30,000 7 u7 25 N 45 24 1S ~T73 =49 =26 -uéb -47 =70 -83 27 30 19 30
20,000 49 32 18 28 30 15 9 -50 =~33 -18 =30 -31 ~u8 =58 23 23 13 22
CHARLOTTE TO CHATTANOUGA 210 NeMl.
53,000 -5u4 -38 -3 =26 -30 ~u8 =56 53 37 3 25 29 10 3 18 18 ] 17
40,000 =80 -=5Y =19 =52 -%2 =77 =90 78 56 17 50 50 25 4 28 30 22 28
30,000 -7Y =50 -4 -42 -43 -68 -80 69 48 13 40 ul 18 8 25 28 17 29
20,000 =~u6 =34 -11 =24 ~27 =45 =54 us 33 10 23 26 11 5 21 21 12 20
CHARLOTTE 10 CHICAGO 521 N.MI.
53,000 ~31 =22 -9 =17 -19 =31 =37 27 20 Q 15 17 6 1 17 16 1 15
40,000 =~52 =36 =25 =31 -35 -54 -6u u2 30 23 25 29 12 3 27 26 22 27
30,000 =—-47 =32 =18 =26 ~30 =49 -59 39 27 17 21 25 9 0 26 27 17 27
20,000 ~30 =-22 -12 -18 -19 =335 -4 25 20 11 16 17 5 -1 21 21 12 20
CHARLOTTE 10 CLEVELAND 37u N.MI.
93,000 -4 -6 -6 -2 -4 =15 =20 -2 2 6. -1 2 -9 ~15 18 V7 12 1K)
40,000 ~16 =—-10 ~12 -2 -10 =~-28 =38 1 2 Q -6 Z =16 =26 28 28 22 28
30,000 =19 -9 -6 -2 -8 -24 -3u 1 2 3 -5 1 -16 =25 26 28 18 28
20,000 -6 -9 -3 ~1 -4 =17 =24 0 5 2 -2 1 -11 =19 22 22 12 21
CHARLUTTE TO COLUMBUS, OHIO 302 N.M1.
54,000 -~15 =12 -8 -4 -10 =21 =27 Q Q 7 5 8 -3 -9 18 17 12 16
40,000 =30 =21 =16 =12 =20 -38B ~us [} 13 4 5 12 -6 -16 28 28 23 48
30,000 -27 =18 ~10 ~-11 -16 —-34 —uy 15 11 8 4 10 -7 =16 26 29 18 29
20,000 -1 -1y -6 - -9 =23 =30 8 1 5 4 6 -6 ~13 22 22? 12 21
CHARLOTTE TO JACKSONVILLE 290 N.MI.
94,000 -0 -4 5 -4 -3 -lu =20 i 0 -5 2 0 =11 =16 16 17 1 17
40,000 =~-17 =12 5 =13 -8 =27 ~36 y 2 -7 7 1 ~16 =25 26 28 20 26
30,000 ~1tu -6 2 =10 -6 =22 =31 Yy -1 =2 6 1 =135 =21 23 26 16 ?5
20,000 =10 =5 -2 -7 -6 ~11 -24 7 ? i 5 3 -7 =13 19 19 10 18
CHARLOYTIE TO MlaAM] 567 N.M].
54,000 ¢} 5 3 1 ? -7 =13 ] -6 -8 -3 -3 -5 =14 -20 15 16 10 16
uw0,000 -3 -1 7 -2 1 -15 =23 -9 -8 -8 -3 -1 =22 =30 23 25 18 24
30,000 =1 9 4 -2 7 -1t -8 | -7 -1 -u -2 =6 =19 =26 19 22 Tu 21
20,000 =1 I -2 =) -1 -10 -16 -2 -4 2 1 0 =10 =15 17 16 9 15
CHARLOTTE TO Niw YORK U6y N.MI.
93,000 3 22 2 21 20 [} 0 =l -25 -2 -23 -22 =37 -us5 17 17 1 15
50, 00 951 37 I6 u 35 16 6 -60 -uZ2 ~18 -—ubs -ul =61 =73 27 28 27 21
50,000 bl 43 Ie 35 3 Tu 5 -55 -3 —17 ~34 ~-36 =56 -68 26 248 18 27
20,40 37 22 i2 25 27 Q 3 -40 -2 =13 -2u ~-2Uu -39  —u4H 21 21 12 20
CHARLGTTE 1O PHlLALELPHLA 389 NoM1.
4,00 37 o 1 20 19 5] -1 -4 -7 -1 =22 ~21 -37 —Lu 17 V7 12 16
b, 300 ERY 3% 13 4o iu 14 u -58 -ul =146 -lu -39 =60 =72 27 28 22 /8
pYEIY ud 32 1. ju 30 12 5 -54u -31 -15 =37 -3u -55 =68 26 28 18 /8
20, 53 21 || 22 21 ] 1 -3y =24 =12 ~23 -22 -33 -ur 2\ 21 12 20
sl AL |N P T FOR A BO0-KT AiRSPELD.
.- tXaTe ANNUAL B dIVALENT Mo 2aINLS PO O INDICATE i CENT RELTABILITIES.
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EQUIVALENY HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUI VALENT HE ADWINDS STANDARD DEVIATION
IN D1 RECT RETU N
FEET JAN APR  JUL OCT =%A50 A7S5 ABS JAN APR  JUL OCT A50 ATS AHS JAN APR  JuL oOCT
CHARLOTTE TO RICHMOND } 222 N.Ml.
53,000 41 27 0 21 22 6 -1 -44 =29 -1 =22 -23 =40 -u8 17 18 12 17
40,000 58 42 13 43 38 16 6 | =65 4T ~15 -47 -43 ~66 ~-T8 28 29 22 28
30,000 53 37 13 35 33 14 4y | =59 -41 -1y -39 -37T =59 -TI 25 29 18 28
20,000 3¢ 25 N 22 22 9 2 | -42 =27 -11 =24 -24 =40 =50 22 22 12 21
CHARLOTTYE YO WASHINGTON, D.C. 287 N.M1.
53,000 34 21 0 18 17 3 -3 | -38 =23 0 -20 -20 =35 -u43 17 18 12 16
40,000 46 33 10 37 31 B 0 -56 =39 <13 -y2 -37 -58 ~T0 28 29 22 28
30,000 42 29 N 32 27 9 0 | =91 =35 =13 =36 -32 -53 -6u4 25 29 18 28
20,000 33 19 10 20 19 6 -1 -37 =22 -10 =22 -21 -356 -ué6 22 22 12 21
CHATTANOOGA TO CINCINNATI 242 N.MI1.
53,000 N 2 -5 3 0 -lo =16 | -10 -5 N -5 -3 -15 =22 18 17 12 16
40,000 5 ] -6 6 1 ~17 =26 | =20 =10 3 -3 -10 =29 -39 28 29 23 28
30,000 5 1 -2 5 2 -5 =24 -7 -9 1 =11~ -8 =26 =36 27 29 18 29
20,000 7 0 0 3 2 =10 -17 | -1 -4 =) -5 -5 -18 =26 22 22 12 21
CHATTANOOGA TO MEMPHIS 235 NoMl1.
55,000 =53 -38 -3 =26 -30 -u8 -5 52 37 3 25 29 11 3 18 18 il 16
40,000 -80 -58 ~19 -5] -51 -76 -89 78 56 17 4y 49 25 14 28 29 22 27
30,000 =70 ~-49 -13 -4l -4l —67 -79 68 ur 12 39 40 17 4 28 28 17 30
20,000 -u45 =-34 -10 =-24 -26 44 =53 4y 33 9 23 25 10 4 22 21 1 20
CHATTANOOGA TO WASHINGTON, 0.C. [ 4S3 N.Ml.
53,000 us 29 2 2y 24 9 2 | -ur =31 -3 =25 ~26 -42 =50 17 17 N 15
40,000 66 46 17 u6 43 22 12 | =71 =50 =19 -uv -47 -69 -81 27 28 21 27
50,000 60 40 15 3% 37 10 9 | -6 -—un 17 -y -40 -63 -7 25 27 17 27
20,000 43 27 12 24 24 11 5 | 45 =29 -13 -25 26 ~u2 -9) 21 21 12 20
CHICAGO TO CINCINNATI 230 N.MI.
54,000 26 19 10 16 17 6 1 -30 -2t -11 -18 -19 =31 =38 19 17 12 16
40,000 43 29 27 27 31 12 2 -52 -34 -30 -33 -37  -56 -67 29 27 24 30
50,000 40 2t 20 24 27 9 -1 | -4 ~32 -27 =29 -32 -52 -43 30 30 20 30
20,000 23 20 13 19 19 6 -1 -32 =22 -4 -2 -21 =36 -u5 23 23 14 22
CHICAGO TO CLEVELAND ! 273 N.Ml1.
53,000 ul 29 13 27 27 15 9 -45 -30 -13 -28 -28 -4l =49 18 16 12 15
50,000 70 L6 38 47 50 30 20 -72 -u8 -40 -u49 -52 -72 -83 29 27 24 29
30,000 66 u3 32 42 4y 25 15 -68 -u5 =335 —us -4o -6/ ~79 30 30 20 30
20,000 45 29 22 29 30 16 9 -46 =30 =-22 -30 -31 ~u7 =56 23 23 I 22
CHICAGO TO COLUMBUS, OHIO 256 N.M1.
53,000 39 26 12 24 24 12 6 | -u1 -28 -13 =25 -25 -38 -us 18 17 12 16
40,000 63 42 35 4 uy 25 15 -61 —-u5 =37 -uy ~48 -68 ~79 29 27 24 29
50,000 59 39 28 36 39 20 10 -63 ~-42 -29 -—uQ ~42 ~63 =75 30 30 20 30
20,000 ul 27 19 26 27 13 6 -43 =29 -20 -27 -28 -4y =53 23 23 1 22
CHICAGD TH DALLAS 693 N.MI.
55,000 -3v =23 -2 =16 =17 =30 =371 27 21 2 15 15 N -2 16 15 [ Iy
40,000 =55 =37 -lu =31 -33  -53 -3 46 31 B 26 27 10 1 26 24 20 25
504000 =47 =31 =10 =2% -26 —h6 -58 ) 27 8 20 22 5 -3 27 25 16 26
20,000 -2v ~1v -9 -1y -l =29 =37 25 17 9 12 14 3 =2 20 1y n 18
CHICAGO TC DAYTON 209 Nu.M1.
53,000 $u 24 12 21 22 10 y -37 -25 =12 =22 -235 -3A -3 19 17 12 16
40,000 55 34 EX1 56 40 21 R -62 ~4&1 =35 -uQ -uh -s4 =75 29 27 24 30
30,000 57 35 25 32 35 16 6 -58 =38 =27 -3¢ -38 =59 ~71 30 30 20 30
20,000 36 2 17 2u 24 10 3 -39 =26 =18 =254 ~26 -4l =40 23 23 | 23
i
CHICALO TO DENVIR ! 781 NoMI.
54,000 =3v =28 =13 =25  —25 37 —uj 38 27 12 24 24 14 16 14 10 13
40,000 =-67 -4& -u0 -4y  -uB -65 ~-75 | 65 w2 38 4l ub 29 21 2% 23 20 2%
50,000 ~57 -39  -%51  —4n -0 =58 -67 54 37 30 36 38 22 14 27 25 17 25
20.00 =30 =28 =20 =28 ~26 =3¢ -—up { 35 25 20 o4 29 14 B 20 19 B 18
|
CHICAGD TO eSS MDINES ! 299 N.MI.
53,000 ~uy -9 =13 =Ds ~26 -u40 -u? Ul 28 12 26 26 Tu 8 18 16 12 15
IR e Iy Al - g -32 -4 -50 —-69 -31 &7 us 3% hS LB 24 19 28 26 24 30
30,00 ~63%  ~u2 =31 —u2  —u4  —pu -T6 61 w0 40 w0 ul 27 12 31 29 20 30
20,000 =~w2 =28 -2¢ =28 =29 =u$ =52 1 uwo 26 23 27 27 14 7 23 22 14 22
sHEADAINDS == OMPUT L R A LS0-KT A[=SPELD.
aepA--itf NOT: ANAUAL WU IVALINT HEADWINDS FOR CINDICATED PER CENT RLLTABILITIES.
M N STudNS ENGTE s ADW INDGS .
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EQUIVALLNT HEAOWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUI VAL EN HEADMWINDS STANDARD DEVIATION
IN DI RECT RETU N

FEET JAN APR JUL OCT #=A50 A7S ASB8S JAN APR  JUL 0CT AS0 A75 A85 JAN APR  JuL O0CT
CHICAGO TO DETROUIT 203 N.MI.
53,000 43 . 28 12 2/ 27 (R 8 -4y =29 =13 =28 =27 =41 =49 18 16 13 16
40,000 69 46 38 u7 u9 29 19 =71 -48 -39 -y49 -51 =71 -83 29 27 24 30
30,000 65 41 32 42 43 24 1y -67 -44 =33 -u45 -u4s -67 =79 31 30 21 30
20,000 Ly 27 22 29 29 15 8 -45 =29 -23 -30 -30 -46 ~-55 2y 23 1 d
CHICAGO TO EVANSVILLE 237 N.MI.
53,000 0 1 5 0 2 -9 =15 -5 -4 -5 -3 -4 =15 =20 19 17 i2 16
40,000 -3 0 7 -1 ' -18 -28 -1 -7 =11 -6 -9 =27 =37 29 27 24 29
30,000 -2 | 5 -1 1 =17 =28 -10 -7 -7 -5 -8 =26 =36 30 29 20 30
20,000 0 2 1 3 2 =11 =19 -6 -5 -3 -6 -5 =18 =26 23 23 13 22
CHICAGO TO FORT LAUDERDALE 1028 N.M[.
53,000 14 13 5 8 9 1 -3 =20 =16 -5 -9 -12 =22 =27 4 | XS 9 13
40,000 18 17 12 12 1y | -6 -30 -25 -14 -18 =21 =36 -hLiy 22 22 17 21
30,000 16 17 8 10 12 0 -7 -26 =23 -9 -1y -17 =31 -38 20 21 Ty 21
20,000 11 " 3 6 7 -2 -7 -15 -13 -u -8 -9 =19 =25 16 16 9 15
CHICAGO TO GREENSBORO S11 N.Mf.
53,000 31 23 10 18 19 9 3 -35 =25 =10 -20 =21 =33 -yl 17 16 1 15
40,000 50 35 27 30 35 17 8 -59 =40 -29 =35 -40 =59 =70 27 26 22 27
30,000 1’94 32 20 26 30 13 iy -54 =36 =21 -3 -34 -S4 -65 26 27 18 28
20,000 31 23 13 19 20 8 2 -35 =25 =14 =21 =22 =37 -uS 21 21 12 20
CHICAGO TO HARRISBURG S10 N.MI.
53,000 Ly 29 13 27 27 15 9 -4S =30 -13 -28 -28 -41 -u9 17 16 12 15
40,000 71 ur 38 ué 50 31 21 =74 ~L9 -39 -y9 -52 =712 -83 27 26 23 27
30,000 X4 u3 3 42 Ly 26 16 -70 =46 -32 -uy 46 =67 =79 28 28 19 28
20,000 %1 30 21 28 30 17 10 -48 ~31 =22 =30 -31 -u6 =56 22 22 13 21
CHICAGOD TO HARTFORD 681 N.MI1.
53,000 45 29 13 28 27 16 10 ~45 =29 -~13 =29 -28 =41 -u8 16 15 1 14
40,000 71 u7 38 [ 50 32 23 -T3 -u9 -uy0 =51 -52 ~r1 =82 26 25 22 26
30,000 67 u3 33 Ly L5 27 18 —-70 -u6 =34 -y 47 =67 -~79 28 27 19 27
20,000 Lo 29 23 29 3 18 11 -7 =31 =23 -3 -32 -46 =~55 21 21 13 20
CHICAGO YO HONOLULU 3685 NuMI.
53,000 =-2% -22 -12 =-18 -19 =25 =29 23 21 11 17 18 12 9 9 8 6 8
40,000 =~43 -3u4 =30 ~32 =34~y -h9 [} 32 29 30 32 24 19 14 13 11 12
30,000 =36 =29 -22 =26 ~27 =36 ~42 33 26 21 2k 25 17 13 T4 13 9 12
20,000 =22 -16 =~t1 =15 =15 =22 =26 21 15 10 ty 14 9 [ 10 9 6 8
CHICAGO TO HOUSTON 821 N.MI.
53,000 =25 -18 2 -1t -12 =24 =31 20 15 -7 10 10 -1 -6 | 16 T4 10 13
40,000 -u45 =29 -5 =23 -25 -u43 ~Sy 34 22 3 18 18 1 -7 | 25 24 19 73
30,000 =39 -24 -3 -8 ~-19 =358 -49 30 19 2 | Ty -1 -9 | 25 24 15 2u
20,000 -24 =15 -3 -9 -1 -2y -3 19 12 2 4 9 -2 -7 18 18 10 17
CHICAGO TU KANSAS CITy 350 N.M1.
54,000 -39 -27 -9 =23 -23 =31 -uu 37 26 9 22 22 10 N 18 16 12 15
40,000 =65 =~u3 =31 -y ~Ul4 -b4 =75 60 40 28 38 L1 22 12 | 28 26 23 29
30,000 ~-%8 -39 -24  ~37 -37 =53 ~70 53 3S 22 33 3y 16 6 | 31 29 19 29
20,000 =~37 -2% =-18 =23 =24 =39 -7 35 23 17 21 23 10 3 | 22 22 13 21

|
CHICAGO TO LAS VEGAS | 1513 Nu.MI.
54,000 -36 -28 -12 =23 -4 =34 -y40 35 27 [N 22 23 13 9 Ty 12 9 i
LOL,000 =~61 -u2 -38 -yl -45 =60 -64 58 L0 36 39 43 28 21 22 20 17 21
30,000 =51 =-48 -29 =-3% =37 -52 =61 ug 36 23 32 35 21 RN | 24 22 14 21
20,000 -33% -24 -~18 =27 ~-23 =34 -u0 3 23 18 20 22 13 8 17 16 10 15
|

CHICAGO TO LOS ANGELES | 1512 NJMI.
93,000 =38 -24 =11 =22 -Z23 =34 =39 L1 27 10 21 23 13 9 13 11 8 11
50,000 =-5v -u2 -36 -40 -4l =58 -66 56 40 35 37 u 28 21 I 21 19 16 20
30,000 =-50 =38 =27 ~-33 -36 -50 =58 ur 35 26 31 33 21 1w | 23 20 13 19
20,000 -4 -2 =17 =20 ~-22 -32 -3 30 23 14 19 21 12 & | 16 15 9 Ti
CHICAGD 10 LoulsSvItLE ! 249 N.Ml.,
53,000 15 11 § W 10 G -5 -20 ~=1u -9 - =13 =24 -30 | 19 17 12 16
50,000 25 17 13 T4 18 3 =10 ~35 =23 =22 -2 -25 -~uy -5y l 29 27 2u 79
30,000 21 16 13 3 15 -2 ~12 -32 =22 -16 =19 =21 -40  -51 | 30 29 19 30
20,001 16 12 R 1 P4 11 =2 ~g -2V ~15 -9 -1y -4 =28 =34 23 23 13 22

eHLADSINOS~~COMPUIED £08 a4 &450-n1 AIHSPLLD.

SeA--UENDEL S ANNUAL EQUlVALENT HLADWINUS FOR INDICATED PER CENT HELTAGTILIT IS,

MINUS ST1enS tSuiTL HMrADwINDS.
THE BUE1HG COMPANY 0o DH=v1Ts
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE1GHT EQUI VAL ENT HEADWI ND S» STANDARD DEVIATION

IN DI KECT ’ RETURN

FEET JAN APR JUL OCT #=A50 A735 A85 JAN APR  JUL 0OCT ASO0 ATS5 A85 JAN APR JuL oOCT
CHICAGO TO MEMPHIS b26 NeMI.
53,000 ~-1lu -9 2 -7 -6 =18 -2y 8 6 -3 5 " -6 =12 18 16 11 15
40,000 -28 =16 -2 -15 =15 - =34 -y 15 8 -2 8 7T -11 =20 28 26 22 27
30,000 =-25 -13 -2 =13 -12 =31 -yl 14 7 0 7 6 =11 =20 29 28 18 29
20,000 -15 -8 -3 -5 =7 =20 -28 10 5 2 3 4 -8 -y 22 21 12 20
CHICAGD TO MIAMI 10471 NoMI.
53,000 14 13 5 7 9 1 -y -19 -16 -5 -9 -12 ~-21 =271 4 4 9 13
40,000 17 16 12 ] [N 0 -7 | =29 =24 =13 -~17 -20 =35 -u3 22 22 17 21
30,000 16 16 8 9 12 0 -7 | -25 =22 -9 =1y -17 -30 -38 20 21 13 21
20,000 10 10 3 6 ~2 -7 | -1a -13 -y -7 -9 =19 =25 16 16 9 15
CHICAGY 10 MINNEAPOLIS 290 NoMla
53,000 -3% =22 =13 =23 -22 -34 -uo0 33 20 13 22 21 [R] 5 18 14 12 15
40,000 -S54 =36 -40 -ul -42 -61 =71 L9 33 37 38 39 21 ] 27 25 24 29
30,000 =%1 =35 =33 ~37 -38 =58 -68 45 32 31 34 35 17 7 31 29 21 30
20,000 -3 =23 =21 =26 -26 =40 ~u8 33 22 20 24 2y 1R y 23 22 [N 22
CHICAG) 10 MONTREAL 64T N.MI.
53,000 59 25 12 26 25 Ty 8 | -0 =25 -13 -27 -25 =37 -uy 16 4 12 14
40,000 63 4l 36 45 v 28 19 | -66 -u3 -38 -u8 -48 -66 =77 26 24 22 26
50,000 60 36 32 | 4 23 Iy | -64 -39 -34 -uu -4y =63 -7y 29 28 20 27
20,000 40 24 22 28 28 15 8 | -u2 .-26 -23 -29 -29 -u3 -5] 21 21 13 21
CHICAG ) TO NASHVILLE 356 N.MI.
55,000 3 y 6 3 y -6 =12 -9 -7 -6 =5 -7 =17 -23 18 16 12 15
40,000 3 y 10 2 5 =13 =23 | =17 =12 =13 =10 -13 =31 -u0 28 27 23 28
30,000 3 " 7 2 y -i3 =23 | -15 =11 -9 -8 -11 -28 -38 29 28 18 29
20,000 3 y 3 5 y -9 =16 -9 -8 -4 -7 -6 =19 =27 22 22 13 21
CHICAGO TO NLW ORLEANS 728 NoMI.
54,000 -13 -7 y -5 -4 -15 =21 7 y -5 3 2 -8 -12 16 15 10 4
u0,000 =27 =13 2 -1 -11 -29 -34 13 y -5 5 y ~12 =20 25 25 20 2%
30,000 -235 -10 | -9 -9 =26 ~36 12 y -2 y 3 -11 =19 25 25 16 25
20,000 -1lu -6 0 -y -5 =17 =24 9 3 -1 1 2 -8 -~y 19 18 10 18
CHICAGO TO Nbw YORK 6u1 N.MI.
53,000 45 29 13 28 27 15 10 | ~u6 -30 -13 -28 ~28 =42 =49 17 15 1 1y
40,000 72 g 34 4H 50 32 23 | -7T4  -49 =39 -50 -52 =72 -82 26 25 22 26
30,000 68 uy 32 u3 45 27 18 -70 -u6 =33 -u5 -47 =67 ~19 27 27 19 27
20,000 ub 30 22 29 50 17 11 -48 -3%2 =23 -30 -31 -us =55 21 21 12 20
CHICAGD TO OMAHA 405 N.MI.
94,000 =l =29 =-13 =26 26 =39 ~L6 40 28 12 25 25 14 8 18 16 12 15
0,000 —6Y -ub -39 -us -49  -68 =179 66 uy 37 43 47 28 19 28 25 23 24
30,000 =~61 =41 =31 -4l -42 =62 -13 59 59 29 38 40 22 12 30 28 19 29
20,000 =~ud =27 =21 =217 -28 -u2 ~-50 39 26 20 26 26 1y 7 22 21 13 21
CHICAGD TO PHILADELPHIA 587 N.MIl.
53,000 un 29 12 21 27 1y 9 | -u5 -30 -1% -28 ~28 =41 -u9 17 15 N 14
40,000 7 ul 37 L6 50 31 22 -4 -u9 -39 -u9 -52 =72 -82 21 26 22 27
40,000 64 uh 31 ul uy 26 17 =70 =-46 =32 =~uy -4s  ~67 =179 27 28 19 27
20,000 ue 30 21 24 30 17 10 | ~u8 -32 =22 -30 -31 -u6 =55 21 21 i2 21
CHICALU TO PHOENIX 1249 N.MI.
53,000 ~-37 =30 -9 =22 -4 ~35 ~ul 36 29 9 21 23 12 7 14 12 9 12
u0,000 -63 =45 =32 =40 ~ul4 60 =69 59 u3 30 37 ul 26 9 23 20 17 21
$0,000 =93 =40 -2 =34 -35 =52 82 u9 37 23 50 53 19 12 2u 22 14 21
20,000 =335 =25 =-18 =20 -22 =33 -uC 31 23 16 18 21 1 7 17 16 9 15
CHICAGD 1O PITISBURGH 358 N.MI.
%3+000 b3 29 13 21 27 14 A | —uw =30 -13 =27 -27 ~=u1 ~uB 18 16 12 15
ug,000 7( Lo 38 u6 49 30 20 | =715 ~uB =49 -uB -51 =71 -83% 28 27 2% 28
30,00¢ &6 u3 30 51 w3 24 15 -68 =45 =32 -y -45 =67 19 29 29 20 29
20,0 [N 29 21 28 29 16 9 -u7 =31 =22 =29 -30 -u6 =55 23 22 13 22
CHICALY 1O PORTLANDG, ORE. 1507 N.MI.
54,000 =34 =21 ~15 =25 -23 =31 =371 33 21 14 2u 22 14 1 12 10 8 10
40,00 -%1  -4u —u0 -yl ~ul =55 =42 u9 33 38 39 u0 27 20 19 17 17 20
50,00 ~uv - 3% -3u -39 -48 =52 =60 u6 31 33 56 38 23 16 22 20 15 71

0,00 ~38 =22 =22 =27 —2h  —4%  ~ul 32 21 22 26 75 16 1 ) 15 10 15

et ADW ] DS--LOMPUTED FOR A Ls0=-n1 AIRSPL{C.

ssh~=1 NOTY ANNUAL ELUIVALENT HMraAUwlsoS FOR O OIMDICARTED PER CENT KtLIABILITIES.

#INUS STOMNS ENCTE HMLADW N 0
1HE BOE ING COMPANY NG.  U6-9178
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EQUIVALENT HEADWINDS AND STANDARD DEVIATIDN

IN KNDTS FDR GREAT CIRCLE AIR ROUTES

HE1GHT EQUI VAL ENT HEADWINDS STANDARD DEVIATION
IN DI RECT “ R ETU N
FEET JAN APR  JUL OCT »=a50 A7S A8S JAN APR  JUL OCT AS50 A7S5 ABS JAN APR  JUL 0CT
CHICAGUO TO PROVIDENCE 735 N.M1.
53,000 us 29 13 28 27 16 10 -4 =29 -13 =29 -28 -41 -u8 16 1y 11 14
40,000 71 47 38 49 50 32 23 =73 -9 =40 -5) -52 =-71 =81 26 25 22 25
30,000 67 43 33 Ly 45 27 19 -70 -46 =34 -4¢ 47 -67 -78 27 27 19 26
20,000 46 30 23 29 31 18 12 -47 =31 -23 -3] ~32 -46 -54 21 20 12 20
CHICAGO TO ROCHESTLR, MINN. 233 N.MI.
53,000 -34 -24 -14 -24 -24  -36 -u43 36 23 13 24 23 12 [} 18 16 12 15
40,000 =59 -39 -1 -4y -45 -6u4 -T4 5% 37 39 41 u2 24 14 28 26 24 30
30,000 -55 -38 -33 -39 -40 =60 -72 5 35 32 36 38 19 9 31 29 21 30
20,000 -38 -25 =21 =27 -27 -42 -u9% 36 24 21 26 26 12 5 23 22 4 22
CHICAGO TD ROCHESTER, N.Y. 457 N.MI.
53,000 L3 27 12 28 27 15 9 -4y -28 -13 -28 -27 -u40 -~-u8 17 15 12 15
40,000 68 45 37 L7 49 30 21 -71 -u47 -39 =50 ~-51 =70 =81 27 26 23 27
30,000 65 40 32 43 4y 25 16 -68 =43 =34 -u5 -46 66 -78 29 29 20 28
20,000 L4y 27 22 29 29 16 9 -45 -28 -23 ~30 -30 -45 -5u 22 22 13 22
CHICAGO TO ST. LOUIS 224 N.Mi.
53,000 =25 -17 -2 -y =14 -24 ~33 20 15 2 13 11 0 -5 19 17 12 15
40,000 -u42 -28 -14 =27 -27 41 -58 | 31 22 10 21 20 2 -8 29 27 24 30
30,000 -39 =24 -11 =24 =23 -u3 -55 | 29 19 9 i8 18 -1 =10 31 30 20 30
20,000 -24 -15 =10 =12 -15 =29 -3r | 2p 12 9 9 12 -1 -8 23 23 13 22
CHICAGO TQ SALT LAKE CITY 1082 NeMl.
535,000 =37 -~26 -14 =25 -24 -35 -u1 | 36 26 13 24 24 14 10 4 12 9 12
40,000 -60 =~u0 -42 -u3 46 =62 =10 58 39 Ll 4l 4y 29 22 23 20 19 23
30,000 -53 -37 -34 -38 -39 =55 -6u 50 35 32 36 37 23 15 25 23 16 23
20,000 =-35 =24 =-21 =25 -26 =31 -43 33 23 20 2u 25 1y 9 18 17 n 16
CHICAGO YO SAN FRANCISCO 1600 NJMI1.
53,000 =35 -26 -—1l4 =23 -23 -335 -38 3y 25 13 22 23 1y 10 13 11 8 10
40,000 -56 -39 -u0 -4) -u3 =57 -64 53 37 39 39 L 29 22 20 18 16 20
30,000 =-49 -36 -31 =35 -37 -50 -58 'F) 3y 30 32 35 22 15 22 20 4 20
20,000 =32 -23 =19 =22 -23 ~-33 -39 30 22 19 21 22 13 9 16 15 9 14
CHICAGO TO SEATTLE 1491 N.MI.
54,000 =~33 =21 =14 =25 -22 ~-51 =36 | 32 20 14 24 22 14 10 12 10 8 10
40,000 -49 -33 -38 -~4) -40 -53 -60 | 47 31 37 38 38 25 19 19 17 17 20
30,000 ~-uy -32 -454 -39 -38 -52 =60 | 45 30 32 37 36 22 15 22 20 16 21
20,000 =33 =22 =22 =21 ~26 =35 -y i 32 21 21 26 25 15 10 15 15 10 15
CHICAGO TO SPOKANE 1301 N.MI.
53,000 =34 =21 =14 =25 -23 -32 -37 33 20 14 24 22 14 10 13 11 9 10
40,000 ~50 =~33 -u0 -4l =l =55 =42 u8 31 38 39 39 25 19 20 18 18 21
30,000 -49 -32 -3u4 -39 -3 ~53 =61 L6 30 33 37 36 22 15 23 21 16 22
20,000 ~3u =22 -22 -28 -26 ~-3%6 ~42 33 21 21 27 25 15 10 16 15 1 15
CHICALO TO TAMPA 881 N.MI.
53,000 10 10 5 6 8 -1 -6 =16 ~13 -5 ~8 -10 =20 -25 15 14 10 1y
40,000 12 12 11 9 1 -4 =12 -25 =21 ~13 =15 -18 =33 -4 23 23 18 23
30,000 [ 13 7 4 9 -4 =11 -21 =19 -9 ~12 -4 -29 37 22 23 14 23
20,000 7 8 u 5 6 -4 -9 =12 ~11 -l -7 -8 -18 -2u 17 17 10 16
CHICAGO TO 10RONTO 378 N.MI1.
54,000 ul 26 12 27 25 13 8 ~-42 =27 =12 =21 -26 -39 -u6 17 16 12 15
40,000 65 u3 36 L5 uv 28 18 | =68 -u5 ~-38 -~UusB -49 =68 =79 28 26 23 28
3u,000 62 38 3 Wl 62 23 13 -85 -41 ~32 -uy b =65 =76 40 29 21 29
20,300 u? 25 22 238 28 14 T -u3 =27 -22 -29 -29 -4u -53 23 22 14 22
CHICAGO TO TUCLSON 1247 N.MI.
$5,0006 =971 - 30 -8 =21 -23 ~35 -ul 15 29 £ 20 22 11 6 1y 12 ? 12
40,000 -63 -~us -28 -39 -4 ~h9  ~49 54 u3 27 36 uQ ?5 7 23 20 17 21
30,000 =93% =-u0 -21 =32 34 =51 =41 L9 ir 20 29 32 148 11 2h 21 14 20
204000 =%3% =2% =~lu =19 =21 -343 -39 31 23 T4 17 20 10 [ 17 16 9 15
CHICAGD TO TULSA 508 N.M1.
53,000 =34 -2% -5 =149 -20 -3% -u0 3 23 S 18 18 7 1 17 16 11 14
Ly, 00t =h¢ =38 =21 -3& =358 =48 -9 52 35 19 31 33 15 S 27 25 22 27
10,000 =52 -1 =186 -30 =31 -52 =63 4o 30 1L 246 27 10 1 29 27 18 24
20,000 -3%% =22 -13 =18  ~20 -3u -42 29 20 12 16 18 5 o 2 20 12 20
et AW INDS——LOMPUTLD FOR A 450-XT AIRSPEERD.
2 e~ DENGILS ANNUAL EUCUIVALENT HEADW[NDS FOR O INDICATED PER CENT REUIAsILITIES,
MINUS STRNS DENOTE HeADw INDS.
THE BOB [5G COMPANY NO.  DH~9174
HA L EE TRHANSPORT GIVISION




EQUIVALENT HEADWINDS ANO STANOARD OEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADMWINGO O S+ STANOARD OEVIATION
IN OTRECT RETURN
FEET JAN APR  JUL OCT ==A50 A75 AS85 JAN, APR JUL OCT AS0 AT5 A85 JAN APR JUL OCT
CHICAGO TD WASHINGTON, D.C. 530 N.MI.
53,000 42 29 12 25 26 14 8 -44  -30 -12 -26 =27 -40 -u8 17 16 12 15
40,000 69 u6 36 43 u7 29 19 -73 -u8 -371 -uéb -50 -70 -81 27 26 22 27
30,000 65 42 28 38 y2 23 4 -68 -45 -29 -u2 -44 =65 =77 27 28 18 28
20,000 by 30 20 26 28 15 9 -46 -31 -20 -28 -30 -u45 -5y 22 21 12 21
CHICAGO TO WATERLOD 203 N.MI.
53,000 -u42 -28 -1y =27 -26 -39 -u7 4l 27 4 26 26 14 8 19 16 12 15
40,000 =67 -u45 ~u1 ~-y7 -50 -70 ~80 65 Ly 40 us 48 29 19 29 26 24 30
30,000 =63 -u2 =-34 -42  -u4 =65 =~76 60 40 33 uQ 42 23 13 32 30 21 30
20,000 -42 -28 -22 -29 -29  -44 =53 4l 26 22 28 28 15 7 23 23 (1 22
CHICAGO TO wtST PALM BEACH ) 995 N.MI.
53,000 15 4 5 8 10 ] -3 -21 -7 -5* -0 ~i2 -22 -28 1y s 9 14
40,000 2¢ 18 13 12 15 1 -6 -32 =25 -1y -18 -22 =31 -u5 22 22 17 22
30,000 15 17 8 10 13 0 -6 -271 -23 -9 -15 -18 =32 -u0 20 21 Ty 21
20,000 11 1] N 6 7 -2 -7 -16 -14 -4 -8 =10 -20 -26 16 16 9 15
CINCINNATI TO DALLAS 698 N.Mi.
53,000 -u4h4 -32 -3 =22 -25 ~u40 -u7 4 30 ? 21 23 9 2 16 15 10 14
40,000 ~71 =50 =-16 -43 -44 -66 -78 67 ué 15 40 4l 20 10 26 25 20 24
50,000 -62 -42 12 -3u -36 =59 -70 58 39 10 31 33 13 5 26 25 16 26
20,000 -46 =~28 =10 =20 -22 -38 -u6 38 26 10 19 21 9 3 19 18 10 18
CINCINNATI TO DETROIT 200 N.MI.
54,000 15 8 -1 10 -4 =10 -20 -11 0 -12 -10 -22 -29 19 17 13 16
40,000 16 1 2 15 -8 -18 -29 -1i8 -7 -2z ~19 =39 -u9 30 28 24 29
30,000 15 9 5 4 -8 -18 -27 -16 -8 -20 -17 =36 ~u7 30 30 20 30
20,000 11 y 5 8 7 ~7 -1 -7 -8 -6 -1 -10 -24 =32 23 23 14 23
CINCINNATL 10 FORT LAUDEROALE 811 N.MI.
535,000 10 n N 5 7 -2 -6 -16 -4 -y -7 -10 =20 =25 15 15 9 15
40,000 1 12 9 7 10 -5 =12 ~-24 =20 -11 =12 -16 =32 -u0 245 24 17 22
30,000 10 13 6 6 8 -4 -1 -20 ~-19 -7 -0 -13 =271 -34 20 22 Ty 21
20,000 o 8 1 2 n -5 -10 -0 -1 -2 -y -6 -16 =22 17 16 9 15
CINCINNATI TO LOS ANGELES 1646 N.MI.
53,000 -~40 =31 -9 =23 -25 =37 -u3 39 3 8 23 25 1y 9 13 1 8 11
40,000 -65 ~u48 -32 -u3 -46 -61 =70 63 46 31 40 by 30 23 20 19 15 19
30,000 =55 ~u2 =24 =35 -37  -53% =62 53 40 23 33 35 22 16 22 20 13 19
20,000 ~3% =27 -15 =21 -23 -3 -u1 e 26 15 20 22 13 9 15 14 8 13
CINCINNATL TO MIAMI 825 N.Ml.
54,000 Yy 1 N 5 7 -2 -7 -15 -1y -4 -7 -9 -19 =25 1y 15 9 15
40,000 10 1 9 6 9 -5 =13 -23 ~20 ~-11 -12 -16 =31 -39 2?2 23 17 22
50,000 10 13 6 5 8 -4 =11 -19 -19 -6 -9 -13 -26 -~34 20 21 1y 21
20,000 5 7 1 2 N -5 =10 -10 =10 -2 -4 -5 -1 =21 17 16 9 15
CINCINNATE 10 NEW YORK 510 N.M1.
$4%,000 uy 31 10 29 29 15 8 -50 -32 -10 -30 -29  -uu =52 17 16 12 15
40,000 75 50 33 51 51 31 21 -78 =52 =355 =53 -53 ~74 -B86 24 27 23 217
30,000 a ub 29 us us 26 17 -713 -u48 =~30 -u? -4l =69 =82 27 28 18 28
20,000 Uy 31 20 30 30 17 11 -51 =32 =21 =31 -32 =-u8 -58 22 22 12 21
CINCINNATL TO PITTSHBURGH 222 NeMI.
95,000 ut 29 8 28 27 12 6 -48 ~30 -9 =28 -28 -u43 =52 19 17 13 16
40,000 70 ub 29 4 ¥4 26 16 -74  -49 ~31 =50 -50 -72 -8u 29 28 24 29
30,000 oY w2 25 u4 42 22 12 -69 ~u45 -26 ~-uS -u4  ~67 -80 28 30 19 30
20, 004 Uy 21 18 24 25 14 7 -47 =29 -19 =29 -29 -u6 ~56 23 23 13 23
CINCINNATLE TO ST. LOULS 267 N.Ml.
54,00 ~uy -3k -9 -23 -29  ~uu =52 48 33 9 27 28 1y 7 19 17 12 16
40,000 -77 -3 ~-31 -50 -52 -7u4 -84 75 51 30 4B 50 29 19 29 28 23 29
30,000 =70 -ul ~24 -uy -4k -67 ~-80 48 45 23 41 42 22 13 30 29 19 30
20,000 -7 =-31 ~-18 -28 29  -u6 =55 ub 30 18 27 28 14 8 23 22 13 22
CINCINNATL YO ST. PETERSBURG 675 N.MI.
54,000 2 5 u 2 u -6 ~11 -9 -9 -5 -1 -6 =16 =21 | 15 15 10 15
40,000 L 3 0 3 12 -2 -4 =13 =190 -7 11 =26 -3 | 2y 2% 19 23
30, 00¢ 1 s u 0 5 =-1r -9 -11 =12 -5 -9 -8 -22 -30 22 23 15 23
20,00 -1 4 2 o i -9 -5 -4 -7 -7 -2 -3 =1u -19 | 18 18 10 16
sHLADWINDS=~LOMPUTED FUR A LS0-XT AIRSPEERD.
e =R ROTES ANNUAL ELUIVALENT HEADWINDS FOR OINDICATED PER CENT RELIABILITIES.
WINUS STGNS CENGTE W ADWINDS.
THE BOE ING COMPANY NT. Db-v1 786
TRAKSPORT DIVISION PAGE 99




LUUIVALENT HEADWINDS ANDL STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEITGHT EQUI VALENT HEADWINDS STANDARD DEVIATION
IN DI RECT RETURN
FEET JAN APR  JUL OCT ==A50 A75 A85 JAN APR  JUL OCT AS0 A7S A85 JAN APR  JuUL OCT
CINCINNATI TO TAMPA 673 NoMl.
53,000 3 [ L 3 i -5 ~-10 -10 -9 -5 -4 -7 ~-16 =22 15 16 10 15
40,000 1 5 8 1 4 =11 =20 -15 ~-14 ~-10 -7 -1 =27 =35 24 25 19 23
30,000 2 6 5 | 3 -10 -18 -12 =13 -6 -6 -9 =23 -3 22 23 i5h 23
20,000 0 N 2 0 I -9 =14 -5 -7 -2 -2 -4 =14 =20 18 18 10 17
CINCINNATI T0 WASHINGTON, D.C. 356 N.MI.
53,000 L9 33 9 28 29 Ty 8 -50 -33 -10 =~-29 -29 -—-u45% =53 18 17 12 16
40,000 &) 52 32 L9 51 31 21 -79 =54 -33 =52 -53 ~75 ~-B7 28 28 23 28
30,000 72 w7 26 u3 L5 25 16 -Th =LY =27 ~ué -47 -69 -82 27 29 18 29
20,000 L9 32 19 28 30 16 9 -50 -33 -19 =29 -31 -48 -58 22 22 13 21
CLEVELAND TO HARTFORD 413 N.MI.
53,000 L6 29 12 29 28 15 9 -47 -30 -13 -30 ~29 -3 =51 18 16 12 i5
40,000 73 L8 37 50 51 32 22 -75 =50 -39 =53 -53 -7y -85 28 27 24 28
30,000 70 us5 33 u5 Lh 27 17 ~72 -u7 =34 -u7 -48 -~70 =~-82 30 30 20 29
20,000 L8 31 23 30 3 17 1 -49 ~-32 -23 =32 -32 ~48 -58 23 22 13 22
CLEVELAND TOU INDIANAPOLIS 226 NJMI.
54,000 -4% -28 -9 =27 =26 -4l -u9 L3 27 8 26 25 12 5 19 17 13 16
40,000 ~70 -u6 =31 -—u8 -u8 -69 =81 65 L3 29 u5 L5 24 14 29 28 24 29
30,000 =65 -~-u2 =26 -u3 -42 =65 -17 61 39 25 40 39 20 10 30 30 20 30
20,000 -uu =27 -19 -28 -28 -uLh4 ~53 42 25 18 26 26 12 5 23 23 1N 23
CLEVELAND TO KNOXVILLE 351 N.MI.
53,000 -21 -1 2 -12 -10 =22 =29 16 -2 9 7 -4 =10 18 17 12 16
40,000 -31 -19 -4 =2y -19 -38 -u9 16 1 1 17 n -7 =17 28 28 23 28
30,000 =28 =17 -6 =21 -17 =36 ~ué6 15 i 15 10 -6 ~-15 27 29 18 29
20,000 ~-19 -8 -5 -12 -10 ~24 =32 13 L 9 7 -5 =12 22 22 12 21
CLEVELAND TO LOS ANGELES 1779 N.MI1.
535,000 -38 -29 ~11 =23 -25 =35 -ii 37 29 10 23 24 14 10 12 n 8 10
40,000 -63 -u5 -36 ~L2 -u5 ~60 -o7 60 L3 3y 39 43 30 24 20 18 15 19
30,000 -S54 ~u0 =-271 =35 =37 -52 =-61 51 38 26 33 35 23 17 21 19 13 18
20,000 =~3% -26 -18 =22 -24 =34 -u0 33 24 17 21 23 Th 10 15 14 8 13
CLLVELAND TO MIAM] L0 NoMI.
53,000 -1 L L 0 ? -7 =12 -5 -7 -4 -2 -5 =13 -18 14 14 9 14
40,000 -1 0 7 -u 1 -4 =22 ~-12 -9 -9 -3 -8 =~-22 -30 22 23 7 22
30,000 -1 N 3 -3 T =11 =19 | -10 =10 -5 -2 -6 ~-19 =26 19 21 u 21
20,000 -1 3 -1 ~B 0 -10 ~15 | -u -6 0 1 -2 =11 =17 16 16 9 15
CLEVELAND 10 MILWAUKEE | 284 N.Ml.
54,000 -u42 -~284 ~14 -27 ~26 -39 -ul L 27 13 26 25 T4 8 18 16 12 15
40,000 ~o68 ~u45% -LO -uf -50 =69 -40 | 65 3 39 L L7 28 8 28 27 2h 29
30,000 =65 =-43 -33 ~-u43 -4l =65 =717 61 40 32 40 42 23 3 30 30 21 30
20,000 -uu =29 =22 =29 -30 ~u5 ~Su L2 25 22 28 29 15 23 23 14 22
CLLVELAND TO NEW YORK 368 N.MI.
54,000 L6 30 12 24 28 15 Q ~4f -31 =13 =29 ~29 -3 =51 18 16 12 15
40,000 Tu W9 ir L9 51 3 2V | =76 =51 =39 =y} -53 -7k =~B6 29 28 24 28
30,00t 710 L 37 w3 L6 26 V7 =74 -~-u48 ~=343 ~us -48 -70 =~-82 29 30 20 29
20,000 uy 32 22 29 31 17 10 -50 =33 =23 =31 -32 -~48 =58 243 23 13 22
CLLVELAND 10O PHILADELPHIA 315 N.M].
593,000 43 29 12 26 217 1u 8 -45 =30 -13 =27 -28 =42 =50 18 17 12 16
40,000 2 u 36 uY 49 29 19 -75 ~50 -38 -~u8 -2 -713 -84 29 28 2y 28
30,000 o [N 30 Lo Wy 24 15 | =71 -u7 =31 -uj} -h6 -6 -81 ‘ 29 30 20 30
20,000 uf 31 21 217 30 16 v | -u9 =33 -21 =-29 -31  -Lr =57 23 23 13 22
CLLVELAND 10 ROCHESTER, N.Y. I 212 NL.MIL.
93,000 ul 2 Q 26 2u | b ~u2 =26 ~10 =27 =725 =39 -~uy 18 7 13 16
LO,000 652 a0 30 45 43 23 13 ~66 ~Lu =33 -uR 47 -6d =19 29 24 25 29
30,00 9 55 217 4l 39 20 10 -6l =359 ~29 ~uy ~W272 =44 16 30 31 21 30
20,004 i} 44 19 27 286 V2 5 -43 -25 =20 -2v -28 -uuw  -53 24 24 Th 23
CLUVELAND 10 &8T. LOULS W27 No™l.
53,000 ~uS =30 - -217 =21 ~ul -u9 Ly 29 <1 26 26 12 [ 14 16 12 15
WG, 00( -1 =4 =31 -uH ~LuQ =59  =HD .31 uy 2y LY Lg 26 16 28 26 23 rgs
30, Y} =50 ~ad =75 -uf -2  =hu =14 63 il 2k 40 u0 21 12 29 28 149 29
' -uh =28 =19 =27 -8  -bu  -53% us 25 4 ’26 27 1 P b 22 22 13 /1
s Amb e S aMROTED FUR A USD-RT AIXSPLLD. -
eef-— 1t NOTY A%NUAL BLUIVALENT HEaDeIN FOROGNDICAYE Pew CENT Retlavivilits.
wiN j ENUTL s ADwINCS.,
Trik BOL InNG COMPany NN Os=91la6
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EUUIVALENT HEAOWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEAOWI ND S» STANDARD DEVIATION
IN DITRECT RETURN
FEET JAN APR JUL OCT e##A50 AT75 A85 JAN APR JUL OCT AS0 A75 A85 JAN APR JUL OCT
CLELVELAND TO ST. PLTERSBURG 811 NoMI.
53,000 -9 -2 u -3 -2 =12 -7 2 -2 -4 1 -1 ~-10 =15 15 15 10 14
40,000 =13 -7 5 =10 -6 =22 =31 -1 -2 -7 4 -2 ~-17 =25 23 24 8 23
40,000 ~11 -4 1 -9 -5 -19 =27 0 -3 -3 3 -1 =4 =22 21 23 15 23
20,000 -8 -2 -1 -5 -4 -lu =20 3 -1 0 3 i -9 -4 18 17 10 16
CLEVELAND TO TAMPA B08 N.MI.
53,000 -8 -2 N -3 -2 -1t =17 2 -2 -5 1 -1 =10 ~15 15 15 10 14
u0,000 =12 -7 5 =10 -6 =21 =30 -2 -2 -7 3 -2 =11 =25 23 24 18 23
30,000 -10 -3 ! -8 -4 =19 =27 -1 -4 -3 3 -1 =15 =22 21 23 15 23
20,000 -8 -1 ~1 -5 -3 -1 =20 2 -2 0 3 1 -9 =15 18 18 10 16
CLEVELAND TO WASHINGTON, D.C. 269 N.MI.
53,000 35 26 | 21 22 10 N -38 =21 =12 =22 -2u4 =37 —uy 18 17 13 16
u0,000 60 o] 32 35 ul 22 12 -67 ~uu -3 -ugQ -u5 -66 -8 29 29 2y 29
30,000 57 37 24 31 36 17 7 ~-63 -ul =26 ~36 -40 -61 -73 28 30 20 30
20,000 39 28 17 21 25 B N -42 =30 -18 =23 -27 -u3 =52 23 23 13 22
COLORADO SPRINGS TO OKLAHOMA CITY 397 N.MI.
53,000 35 25 6 21 21 8 2 -31 =27 -6 =22 -22 =36 ~u3 18 16 12 15
u0,000 53 38 23 34 37 19 9 -59 -4l =29 -~uQ ~-u40 =60 =71 30 26 21 26
30,000 u3 33 19 32 30 13 u -47 =36 -20 -3u -32 =52 -63 30 27 i7 27
20,000 31 23 10 19 19 7 1 -33 .-25 =11 =21 -20 -35 -—u3 22 19 12 19
COLUMBIA TO JACKSONVILLE 214 N.MI.
53,000 =10 -3 y -4 -2 =14 =21 4 0 -5 2 0 =11 =16 17 18 11 18
40,000 =17 -12 6 =12 -8 =27 -36 N 2 -7 6 1 =16 =25 26 28 20 26
30,000 -1u -5 2 -9 -6 =22 -30 4 -1 -3 5 1 -4 =22 23 25 16 25
20,000 -1t -5 -2 -6 -5 -17 =23 6 2 1 5 3 -7 =13 19 19 10 14
COLUMBIA TU MERIOIAN 395 NoMI.
534,000 -51 =37 1 =23 -28 ~46 -54 50 36 -1 23 27 7 -1 17 17 1 16
40,000 =76 -58 ~11 -uf -48 ~73 -85 73 56 9 ué u7 21 9 26 27 20 25
350,000 -65 -u8 -9 =38 -39 -63 -(u bh 45 8 36 37 15 5 24 26 16 26
20,000 -u2 -32 -7 =21 ~24  ~W1 -u9 g 31 6 20 23 8 3 19 19 10 18
COLUMBIA TO MONTGOMERY 283 N.Mi.
53,000 =50 -3% 2 =23 -27 -us -53 u9 34 -2. 22 26 6 -2 17 17 1R 17
40,000 =73 =57 -9 -ur -u47  ~-71 -8y 70 54 8 Lk uh 19 7 27 28 21 26
30,000 -63 -ué -8 =37 -38 -61 =72 61 ui 7 35 36 4 u 24 26 16 26
20,000 -~u2 =31 -7 =21 -23 -u0 -u9 uo0 29 6 20 22 8 2 20 20 11 14
COLUMBIA TO PENSACOLA 373 N.MIa
53,000 -5 -31 v -19 -23 -4l ~uy U3 29 -4 18 21 3 -4 16 17 " 16
40,000 <66 =91 -4 =l -4l -65 =76 61 u7 3 38 38 iy 2 26 27 20 25
30,000 ~56 -u0 -5 =32 -33  ~5%5 =45 53 37 N 30 30 10 1|23 25 16 2u
20,000 =31 -27 -4 -8 -20 -35 ~-uu 35 25 4 V7 18 5 0 | 19 19 10 17
COLUMBIA TO WASHINGTON, D.C. [ 354 NoMi.
53,000 29 18 -2 15 1 1 -5 -33  -21 1 -7 -16 =31 -39 | 17 17 H 16
10,000 iy 28 6 33 25 6 -4 -u49 -35 -9 -38 -32 ~-53 -6u4 | 27 29 22 27
30,000 34 25 8 28 22 5 -3 -u4  -30 -9 =32 -27{ =4l =58 | 2% 28 17 27
20,000 29 16 8 17 16 N -3 -33 -19 N -18 -33 -~42 | 21 21 12 20
COLUMBUS, OHIO TO NEW YORK Ul N.MI.
%3,000 uv 31 1 29 29 15 9 -50 -32 -11 =30 -29 -us -52 18 16 12 15
10,000 16 50 35 51 52 32 22 -78 =52 -37 =53 -5,  -75% =87 28 28 23 28
30,000 re ub 30 [ L6 27 18 -7u  —u9 -31 ~-u7 -u8 -70 -83 28 29 19 29
20,000 50 41 21 30 31 V7 1 -51 =33 =22 =31 -32 -u9 -59 23 22 13 22
COLUMBUS, OHIO TO PHILADELPHIA 352 NoMli.
53,000 uQ 32 " 29 29 15 9 -50 =32 =12 =30 -30 -u5 =-53 18 17 12 16
40,000 T 51 46 50 52 32 22 -80 =53 -37 -52 -54 =76 ~-8H 29 28 2u 28
30,000 73 u7 30 Ly us 27 17 -15 -u%9 =31 -uty -u8 -7i -84 28 29 19 29
20,000 S0 32 21 19 3 \ 7 1 =52 -3u -21 =31 -32 -49 =59 23 23 14 22
COLUMBUS, UHIU TO TamMpa i 7122 NoMi.
% 4,000 —y 1 u -1 1 -9 ~15 -2 -5 -5 -1 -3 =12 =17 | 15 15 10 15
k0,000 ~d -3 6 -6 -2 -8 =27 -6 -6 -4 0 -5 =20 =-29 | 2u 25 19 23
£0,000 -5 0 3 -5 -2 -l6 =2 -5 -7 -4 0 -4 =37 =25 i 21 243 15 23
20,000 -5 4} 5] -3 -2 =12 =18 0 -3 -1 1 -1 =11 =16 ‘ 18 18 10 17
eMEAUWINDS——COMPUTED FOR A 450-xT A[MSPEED,
s eA—=UENOTL S ANNUAL EGUIVALENT MEADWINDS FOR INDICAYTED PER CENT RELIABILITIES.
MINUS STuhs DtNOTE HeADWINDS.

THE BOE [RG COMwaNY NO. 0D6-9116
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EQUIVALENT HEADWINDS AND STANDARD QEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
HE [GHT EQU I VAL ENT HEADWI NGO S STYANDARO DEVIATION
IN DI RECT Rt T URN
FEEY JAN APR JUL OCT «#AS50 A75 AB5S JAN APR JuL OCTY AS0 A7S5 A85 JAN APR  JUL oOCT
COLUMBUS, OHIO TD WASHINGTON, D.C. 280 N.MI.
53,000. &6 31 1M 27 27 14 8 -47 =32 -11 =27 -28 -43 -51 18 17 12 16
40,000 75 50 34 46 50 29 19 -78 =52 =35 -u9 ~-52 =74 ~-8¢6 29 29 24 29
30,000 70 us 27 41 by 24 15 -73 -48 -28 -ub ~-46 469 -82 28 20 19 30
20,000 48 32 19 27 29 15 9 -50 -33% -20 -28 -3) -~-u48 =58 23 23 13 22
DALLAS TO DENVER 568 N.MI.
53,000 =31 =21 -5 -18 -18 -30 -37 28 19 4 16 16 5 -1 17 15 1M 15
40,000 -7 -33 -19 -3u4 -32 =51 =60 38 28 17 30 27 10 1 28 25 20 25
30,000 -37 =29 ~-15 =29 ~26 44 -S54 30 24 4 26 22 7 -1 29 25 16 25
20,000 =27 =20 -7 =17 -16 =29 =37 24 18 [¢] 16 14 3 -2 20 18 11 17
DALLAS TO tL PASO 487 N.MI.
55,000 =45 =36 0 =20 -25 =42 -49 bh 346 0 19 25 8 0 17 15 11 15
80,000 -70 =59 -—-14& -uy -46 -69 =81 68 57 13 42 by 22 12 28 26 19 23
30,000 =58 -u9 -9 =33 ~-35 =58 =49 56 u7 a8 21 33 13 5 28 24 15 23
20,000 -36 -30 -5 -17 =20 =36 —Ly 35 29 4 16 19 o] 0 19 17 10 16
DALLAS 10 HOUSTON 208 N.MI.
53,000 10 9 3 7 7 -4 -9 -15 -13 -3 -8 -9 =20 =26 18 17 11 16
40,000 10 13 7 15 11 -6 -15 -23 =22 -8 =20 -18 =35 ~Uu5 29 27 21 23
30,000 Q9 11 [¢] 12 9 -6 - 14 -18 -17 -7 -16 -13 -30 -39 27 26 16 25
20,000 7 8 ) [¢) 3 -8 =13 ~-11 -11 i -8 -5 -18 =25 20 18 10 17
. 0ALLAS TO JACKSON 336 N.MI1.
535,000 48 37 0 22 27 8 | -49 -37 -1 =22 -27 -u45 -53 17 16 11 16
40,000 71 57 N ) b 22 10 -74 -59 =12 -u7 -48 =-72 -84 28 27 20 24
30,000 59 ut 8 34 35 14 5 -62 -—48 -8 =36 ~37 =61 -T2 27 26 16 26
20,000 38 30 2 19 21 5 -1 -39 -3 -2 =20 -21 =39 =47 20 19 10 18
OALLAS TO KANSAS CITY 392 NeMI.
535,000 11 n -1 5 [¢) -4 =10 -16 -4 0 -7 -8 =20 =27 18 16 12 15
40,000 24 15 2 9 11 -6 =15 -56 =23 -4 -15 -18 -38 ~-u8 29 27 21 26
30,000 20 13 0 [N 8 -8 =17 -30 -19 -1 -9 -13 -32 -uy 29 27 16 27
20,000 10 7 3 3 5 -6 ~-12 -15 =10 -4 -5 -8 =20 =27 21 20 n 19
DALLAS TO LAS VEGAS 925 N.MI.
53,000 =-u0 -32 -5 =21 ~-24 =37 -—uy 39 31 4 21 23 10 4 15 13 10 13
40,000 =62 ~-51 =23 -4} ~-u3 ~-61 -72 59 ug 22 39 41 24 15 25 23 18 22
30,000 -%2 -u3 17 =33 -34 ~535 =63 49 bl 16 3 32 16 9 27 23 14 21
20,000 =33 -27 -9  -17 -20 -33 ~uo0 32 26 8 16 19 g 3 18 16 10 15
OALLAS TO LITTLE ROCK 256 N.MI.
53,000 by 3y 0 20 24 7 0 -46 -35 -1 =21 ~25 -u43 =50 | 18 17 12 16
40,000 71 HY2 10 41 43 19 8 -74 ~-55 -12 -uu -u5 =~70 -83 | 29 28 21 25
30,000 60 43 b 30 32 11 2 —-62 =L -7 ~33 -35 <60 =72 | 29 27 16 28
20,000 3ia 28 5 17 20 6 0 -39 =29 -6 -18 -21 =38 -u7 21 19 11 19
|
DALLAS TO LGS ANGELES 1080 N.MI.
53,000 =-u0 =33 -4 =21 -24 -38 -uy 39 32 3 20 24 10 3 15 13 10 12
40,000 =62 =52 =22 =40 -43 =61 -7 59 50 21 39 4l 24 16 24 22 17 20
30,000 ~S52 -buw =15 =32 -34 =52 =62 49 42 15 30 32 17 Q9 25 21 14 19
20,000 ~33 =27 -8 =16 ~-19 =~32 -39 3 26 7 15 18 8 3 17 15 9 Y
OALLAS TO LOUISVILLE 630 N.MI.
53,000 W2 31 2 21 24 8 2 -4y  -33 -2 =22 -25 =4t -u8 17 15 11 1
40,000 69 ur T4 4l u2 20 10 | -73 -51 -16 -—uu -45 =68 =80 26 26 20 24
30,000 59 Lo 10 3 33 135 y -63 -u3% -11 ~34 -3 =59 -71 24 25 16 26
20,000 19 27 9 19 21 8 3 -41 =28 -9 =20 -22 =33 -u7 20 19 1M 18
DALLAS 10 LUBBOCK | 254 N.MI.
93,000 -u% -3%5 -3 =21 -2% -42 =50 by 34 2 20 24 8 2 t 18 16 12 16
w0,000 =69 =55 -14& -—us -45 -9 -81 65 53 15 L3 u3 21 10 0 28 21 2%
30,000 ~%f =-uw&6 =11 =35 -3y =58 -70 5y b 10 53 33 13 [0 29 26 16 6
20,000 =37 =30 -5 -19 21 -371 -us 36 29 4 18 20 6 0 21 19 11 18
DALLAS TO MEMPHIS 367 N.¥1.
54,000 4o 35 1 22 25 9 ] -4 -3 -1 =25 -26 -—uu =52 18 16 11 16
40,001 Tu 53 12 L3 uYy 21 10 -76 =56 =13 -us -47 -72 -8 28 28 21 25
30,00 62 Lh 4 32 ih 12 3 -65 =47 -8 =35 -31 -61 74 28 26 16 i1
20,0 ki 29 6 1 21 7 1 -4l ~30 -6 =20 -22 =39 -us8 21 19 11 18
el AUW I NDS--COMPUTED FOR A 8S0-xT AIRSPEED.

ean--DENITES ANNUAL EQUIVALENT NeaDmlNDS FOR INDICATED PER CENT RELIABILITIES.
INLS STONS OENCTE HeADWINDS,
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EQUIVALENT HEADWINDS AND STANOARO DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HEADWIND S# STANOARD DEVIATION
IN GTRECT : RETURN
FEET | JAN APR JUL OCT »#AS0 A7S A8S | JAN APR JuUL OCT ASO AT7S A85 | JAN APR JuL 0OCT
DALLAS TO MIAMI 963 N.MI.
54,000 39 32 -3 16 22 S -2 | -u1 -33 2 =17  -23 -38 -u§ s s 9 14
40,000 5S4 S 5 35 31 16 7 | -59 -S4 -6 =37 -40 -60 -69 21 21 16 19
30,000 44 40 v 27 29 1 4 | -u8 -43 -5 -28 =31 -49 -57 19 19 12 18
20,000 27 25 0 13 15 -2 | =29 -2¢ 0 -14 -16 =29 -3¢ 15 14 8 13
DALLAS TO MIDLANO 276 N.MI.
53,000 -46 =37 0 -20 =25 -43 -5] uS 16 0o 19 24 T - 18 16 12 16
40,000 -72 -59 -12 -u4 -4& -T71 -83 70 38 11 43 45 21 10 29 21 21 2y
30,000 -60 -49 -6 =33 -35 -59 -7 S8 47 5 31 33 1 3 28 26 15 25
20,000 =37 -30 -4 -17 =20 =-37 -uS§ 36 29 v 16 20 6 0 20 18 11 18
DALLAS TO MONROE 244 NoMI.
53,000 48 36 121 26 8 1 | =49 =37 -1 -22 -27 -u5 -53 18 17 12 16
40,000 70 ST il us b6 22 10 | -7T3 -59 -12 -47 -48 -T2 -84 29 28 21 24
30,000 S9  u7 8 34 35 13 b | -61 -48 -8 -36 -37 =61 =73 28 26 16 26
20,000 38 30 2 19 20 5 -1 | -39 =31 -2 -19 =21 =38 -47 200 19 11 18
DALLAS TO NEW ORLEANS 379 NoMI.
55,000 39 32 -1 18 21 6 -1 | =42 -33 0 =19 -23 -39 -y7 17 16 11 15
40,000 S6 50 9 39 38 7 6 | =62 -S4 -10 -L42 -L2 -64 -T5 27 26 20 23
30,000 47 40 6 30 29 10 2 | =51 =43 -7 -32 -32 =53 -4y 25 25 15 2%
20,000 30 26 -2 16 16 2 -y | -32 -271 1 =17 -7 =335 -y 19 18 10 7
DALLAS TO NEW YORK 1199 N.MI.
93,000 46 32 v 25 21 12 5 | -48 -33 -5 -26 -28 ~u2 -L9 W 13 9 12
50,000 72 w9 21 k46 b6 27 18 | -75 =52 =22 -4B  -L9 -49 -HO 22 22 18 21
30,000 68 w3 17 38 39 21 13 | =67 -ké6 =18 -L40 -4 -62 -T2 22 22 w22
20,000 43 29 13 24 25 9 | -45 ~30 -4 ~25 -26 -4l -ug 17 ar e 16
DALLAS TO ORLANOO . 850 N.MI.
53,000 &4 35 -2 19 25 6 -2 | -u6 -36 2 =20 -26 -L2 -u9 W1y 9 1
40,000 62 55 7 ul L2 20 9 | =66 -58 -8 -L43  -45 -4& -Té 23 23 a1 20
30,000 52  uu 6 31 33 13 5 | -55 -u6 -6 -33 -35 -§5 sy 21 21 13 20
20,000 33 28 2 16 18 5 0 | -34 -29 -2 -17 -19 -34 -yl 16 15 9 1
DALLAS TO ST. LOUILS LT4 NoMI.
= 53,000 31 24 1 s 17 Lo-2 | =34 =26 -1 =17 19 =33 -y]| 18 16 11 15
40,000 S3 36 10 29 30 1| =61 =41 -12 -34 -36 =58 69 28 21 21 25
; 30,000 46 31 6 22 24 6 -3 | =52 =35 -7 -26 =28 -50 -62 28 26 V6 27
20,000 29 20 713 15 4 =2 | =32 =22 -8 -1k =17 =31 -ugQ 21 19 11 19
OALLAS TO SAN ANTONIO 216 NuMI.
)g 53,000 -26 =20 5 -8 -11 -26 -33 21 11 -6 6 9 - =10 18 16 12 16
40,000 ~-Lu -3k 1 =20 -23 -uL4 -56 3w 27 -2 s 17 =2 -1 29 21 21 23
30,000 =36 -28 boo-lu 16 —37 -49 28 22 -u 10 12 -5 =13 27 25 15 2%
20,000 -21 -15 -4 =7 -|0 =23 -3g 17 13 u 5 9 -2 -g 200 18 10 17
g OALLAS TO SAN FRANCISCO 1279 N.MI.
« 53,000 -38 -29 -6 <-21 -23 =35 —ui 31 28 6 20 22 5 w12 9 12
50,000 =58 -u6 =25 -39 -4l -57 -47 55  hu o 24 37 39 16 23 21 1t 20
30,000 -49 -40 ~19 ~-32 =33 -50 =59 w6 38 17 30 31 17 0 2621 1w 19
g 20,000 -31 -25 -10 -17  -19 -31 -38 | j0 24 10 1o 18 9 u 17 s 9 u
| DALLAS TO SEATTLE 149 N.MI.
53,000 =31 =20 -7 =20 =19 -20 -3y 2919 7 19 18 9 5 13 11 8 11
40,000 -u6 -32 -23 -35 -33 —4g =56 uy 28 20 32 30 s 9 21 19 16 20
j 30,000 =41 =29 -20 ~32 =29 -u4 -52 36 26 18 29 26 13 6 23 21 w20
; 20,000 =28 -19 -11 =20 ~18 -29 =35 26 18 10 18 17 8 3 16 15 9 1y
DALLAS TO TUCSON TIh N.MI.
53,000 =-43 =35 -1 =20 -25 -4O ~-u7 82 35 v 20 24 8 1 1S IS B R T
; 80,000 =-67 =57 =17 =42 -u5 -66 ~7I7 64 55 16 &l Wi 23 13 26 24 18 22
30,000 =~%6 -47 -1} =32 -35 <55 -67 | Sk W6 10 31 33 15 7 27 23 1w 21
20,000 =35 -29 =5 -6 ~19 -3u -u2 | 3u 28 s s 19 6 1 18 16 9 15
' DALLAS TO TULSA 207 N.M1.
54,000 9 11 =2 4 5 -6 =12  -15 —|u 2 -6 -8 -20 -27 9 7 12 e
L u0,000 23 1% 0 a 10 =B -18 | =35 =23 =1 -lu ~1t -37 -49 30 29 22 26
30,000 20 13 -2 3 T =10 -1y | =20 -19 1 -7 -11 =31 -u3 30 27 31 28
I 20,000 10 6 3 2 5 -7 =13 -1 -9 -y -y -1 =19 -26 2220 Yt 19
5 *HEADWINDS-~COMPUTED FOR A 850-kT AIRSPEED.
**a--DENOTES ANNUAL EGUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STUNS DENCTE HEADWINDS.
THE BOEING COMPANY NO. 06-9176
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EQUIVALENT HEAOWINOS AND STANDARO OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQU IV ALENT HE ADWTINO S* STANOARD OEVIATION
IN bDIRECT R ETURN

FEET JAN APR  JUL OCT ==AS50 A7S5 A85 JAN APR JUL OCT AS50 ATS5 AS85 JAN APR JUL OCT
OALLAS TO WASHINGTON, D.C. 1026 N.MI.
53,000 uv 33 3 24 27 n 4 -49 -34 -4 -25 -28 ~-43 -50 15 4 9 13
40,000 73 51 18 46 47 26 16 -76 -S54 -20 ~u8 -49 -70 -81 23 23 18 22
30,000 65 Ly 4 37 38 19 11 -68 -u47 -15 -u40 -41 -63 -73 22 23 T 23
20,000 43 29 1 23 25 12 7 -45 =31 =11 =2y -26 -41 49 18 17 10 16
OAYTON TQO HARTFORO 536 NJM]I.
53,000 47 29 1 29 28 15 9 -48 -30 =11 ~30 -29 -u43 =51 17 16 12 15
40,000 73 48 35 50 50 3 21 -76 -50 -36 -53 -53 -73 -84 27 26 23 27
30,000 69 Ly 30 45 45 26 17 -72 =47 =32 -uv -47 =69 -81 28 28 19 28
20,000 48 30 21 30 30 17 11 -49 =31 =22 -3 -32 -u47 57 22 22 13 21
OAYTON TO LOS ANGELES 1668 N.MI.
53,000 -39 -31 -10 =23 =25 =36 -u2 38 30 9 23 25 4 9 13 1 8 10
404000 -64 -u47 34 -42 46 =61 =69 62 L5 32 Lo Ly 30 23 20 18 16 19
30,000 =55 -41 -25 =35 -37 -52 -42 52 39 24 33 35 22 16 22 20 13 19
20,000 =35 -26 -~16 =21 -23 =34 -u0 34 25 16 20 22 13 9 15 4 9 13
OAYTON TO NEW YORK 479 NeMIo
53,000 L9 31 " 29 29 15 9 -49 =32 -1 -30 =29 -hh4 -5 18 16 12 15
40,000 16 50 35 51 52 32 22 -78 -52 -31 -53 -54 =15 -86 28 27 23 27
30,000 12 L6 30 45 Lo 27 18 -7y -8 =31 -u7 -48 ~70 -83 28 29 19 28
20,000 Lo 3 21 30 3 17 1 -51 -33 =22 -3 -32 -48 -58 22 22 13 21
DAYTON TO S57. LOUIS 294 No.MI.
53,000 -u7 -32 -9 =27 =28 -43 =51 46 3 9 27 27 13 7 18 17 12 15
40,000 -7% =51 -31 -u9 =51 -72 -84 72 49 29 L7 48 28 17 29 27 23 29
30,000 -69 ~u6 -24 -u3 -43 -66 -19 66 L 23 41 41 21 12 30 29 19 30
20,000 =-u6 =30 -19 -28 =29 =45 =55 45 29 18 27 28 14 7 22 22 13 22
DAYTON TO WASHINGTON, D.C. 339 N.M1.
53,000 L7 32 H 27 28 14 8 -48 -32 -11 -28 -29 -u44 -52 18 17 12 16
40,000 76 50 3 47 51 30 20 -78 -53 -35 -50 -53 -75 -86 29 28 23 28
30,000 7l L6 27 L2 L 25 15 -73 -8 -28 -—ubu -46 -69 -82 27 29 19 29
20,000 La 32 19 28 30 16 9 -50 -33 -20 -29 -31 -u8 -58 23 22 13 22
DAYTONA 8EACH TO MIAMI 207 N.MI.
53,000 6 11 1 ) 5 -5 -h -10 -13 =2 =5 -7 ~-18 -2u 17 17 10 18
40,000 7 7 6 L 6 -9 -18 =16 =16 -7 -8 =11 =27 =36 24 25 18 24
30,000 <] 13 L} l [ -6 =13 - -7 -5 -6 -9 =22 -30 19 21 (28 20
20,000 6 6 -4 -1 | -8 =13 -8 -8 3 0 -2 -12 -18 7 16 9 4
DENVER TO tL PASO 484 NJMI.
53,000 -8 -10 -5 -3 -6 =16 -22 | kL 7 5 1 kL -5 -1 17 15 11 15
40,000 ~17 -l4 -11 -8 -12 ~-29 ~38 | 6 7 8 2 6 -11 =20 29 26 21 25
30,000 -1 -12 -7 -u -9 -25 =34 6 6 5 Q L o-11 =20 30 26 16 2h
20,000 -5 -6 -7 -2 -5 =16 -22 2 3 4 0 4 -8 -1lu 21 18 ] 17
DENVER TO KANSAS CITY L78 NoMI.
53,000 39 29 1 25 25 13 7 -40 -30 -11 -25 -25 =39 -L6 18 16 1 15
40,000 68 u3 37 L3 46 28 19 -71 =45 -38 -u5 -48 -68 -79 28 25 22 27
30,000 53 38 28 36 37 20 " -55 -L0 -29 =38 -39 -58 =69 30 27 18 27
20,000 35 25 17 24 24 12 6 -36 -26 -171 =25 -25 -~39 -7 22 20 12 19
DENVER TO LAS VEGAS 534 N.MI.
53,000 -3V =26 -1} =20 =21 -32 -39 ' 29 25 11 19 20 10 5 17 14 [ Th
40,000 -u9 -39 -37 -37 -40 -~-57 -67 L5 36 36 3u 37 21 12 28 25 21 26
30,000 ~uw2 -35 -28 -29 -32 -50 -60 38 32 27 26 30 14 S 31 27 18 25
20,000 -26 -21 =17 -16 -1 -31 -38 24 20 16 15 18 7 1 21 19 12 18
DENVER TO LINCOLN 377 NoMI.
53,000 36 27 12 23 24 12 7 -37 -28 -13 -2u 24 =37 -k 18 16 12 15
u0,000 6bY uo 39 40 u5 27 17 -67 -2 -41 -u2 -47 ~-66 77 | 29 26 23 27
30,000 50 36 30 3y 36 19 10 -52 -38 -31 =36 -38 -57 -68 3 28 18 28
20,000 32 23 18 23 23 11 5 -33 -25 -19 -24 -24 -38 =45 22 21 12 19
DENVER TO LOS ANGLLES 736 N.HI.
93,000 -30 =26 -10 -19 -20 =31 =317 28 25 10 18 19 9 y 16 14 10 13
40,000 =47 -38 -~-35 -3u -38 -54 -63 43 35 Iu 32 36 20 12 26 24 20 24
30,000 -u0 =~34 =25 -27 ~31 =47 =56 36 3 24 25 28 13 5 29 25 17 23
20,000 =2% -Z21 =16 =15 -18 -30 -136 23 20 15 1 17 7 1 20 18 n 16

CHEADWINDS-—-COMPUTED FOR A 45S0-%T AIRSPEED.
eaa-~UENDOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STONS DENOTE HEADWINDS.
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEADWIND S* STANDARD DEVIATION
IN DT RECT RETURN
FEET | JAN APR JUL OCT #=A50 A75 AB5 | JAN APR JUL OCT  A50 A75 A85 | JAN APR JUL OCT
DENVER TO LUBBOCK 395 N.MI.
53,000 14 7 0 -3 -9 | -18 =10 -1 =11 -9 -20 -27 18 16 12 15
40,000 15 11 6 15 11 -6 =15 =27 -18 -9 =20 -18 =36 ~-ib 30 26 21 26
30,000 13 10 6 15 10 -6 =15 | =21 =15 -8 =19 =15 =32 =-42 31 21 11 26
20,000 13 9 2 9 7 -4 =10 | =16 =11 =3 =11 -9 =22 -29 22 19 11 18
} DENVER TG MILWAUKEE 787 N.MI.
53,000 36 26 13 23 24 13 8 | =37 =27 =13 24 -24 =36 42 16 s 10 13
40,000 62 40 39 40 e 28 19 | -64 -2 -4O -43 4T -4 -7k 25 22 20 25
30,000 52 36 31 35 37 21 13 | -55 -38 -32 -37 -39 -57 -65 27 25 1T 25
20,000 34 24 20 24 26 13 7T | -35 =25 ~20 =25 -25 ~38 -45 200 19 11 18
DENVER TO MINNEAPOLIS 601 N.MI.
53,000 28 21 13 18 19 1 5 | =30 -22 =13 -20 -20 =31 =37 16 1% 11 13
40,000 ui 32 36 32 37 20 11 | =52 -35 -39 =35 —40 =57 -6 26 23 21 26
30,000 40 29 29 27 31 14 5 | -4 =32 —31 =31 =34 =51 =6 29 26 18 21
20,000 25 19 18 19 20 8 2 | =21 -20 -19 -21 =21 =34 -40 21 19 12 19
DENVER TO NEW YORK 1419 N.MI.
53,000 42 29 12 26 26 16 11 | -43 -30 -13 =27 =27 -39 -i§ 1312 9 11
40,000 70 45 38 4S5 48 33 26 | -T2 4T -39 -47 -50 -67 =15 21 20 17 21
30,000 61 41 30 40 41 27 20 | -64 -43 =31 -u2 -43 -60 =70 22 21 s 21
- 20,000 &) 28 20 27 27 17 13 | -u3 -29 =21 -28 -29 -40 -u8 17 16 10 16
DENVER TO OMAHA 377 N.Mi.
53,000 36 27 12 23 2412 7 | -37 -28 -13 -24 -24 -37 -uy 18 16 12 15
40,000 65 40 39 40 45 27 17 | -67 -42 41 -42 4T -b6 ~I7 29 26 23 21
30,000 50 36 30 34 36 19 10 | -52 -38 =31 -36 -38 =57 -68 31 28 18 28
| 20,000 32 23 18 23 23 11 5 | -33 -25 -19 -24 -24 -38 —45 22 21 12 19
i DENVER TO PHOENIX 512 N.MI.
53,000 -24 -23 -8 -4 -17 -28 -34 22 22 8 13 15 5 0 1715 11 15
40,000 -4) =33 -29 =28 -32 =50 =59 3y, 29 27 24 28 12 3 28 25 21 25
30,000 -34 -29 -21 =21 =25 43 -52 28 25 20 18 22 T -2 31 21 1 2w
20,000 -20 =-i7 =-15 =11 -16 =27 =33 18 16 14 10 14 3 -3 21 19 11 7
DENVER TO PORTLAND, ORE. 854 N.MI.
53,000 =32 -20 -10 =23 =20 =31 -36 3119 10 22 20 10 6 15 13 10 12
. 40,000 -47 =32 =-30 =37 =36 =52 -pl 5 30 27 35 3 18 10 24 22 20 25
30,000 -u4 =31 -25 -34 -33 =50 =60 Wl 28 23 32 30 14 6 27 25 18 25
' 20,000 -29 =20 -16 =22 =21 -33 -39 28 18 15 21 20 9 3 19 18 12 17
DENVER TO RAP10 CITY 270 NoM1.
! 53,000 5 7 8 2 6 -u -10 -9 -8 -8 -4 -7 -1 -23 18 15 12 15
40,000 7 9 15 6 9 -9 -18 | -16 =13 =20 -11 -15 =33 =42 28 26 23 28
30,000 6 8 12 2 8 -11 =21 | =13 =13 =15 =7 =12 =30 -u0 32 29 20 29
20,000 2 4 8 2 -8 -16 -5  ~1 -9 -y -7 -19 =26 22 21 13 20
Z DENVER TO RENO 687 N.MI.
53,000 =34 -25 -13 -23 -22 =33 -4Q 33 25 12 22 22 12 7 16 w10 13
40,000 -51 -38 =38 -40 -4l -58 -47 49 36 36 38 39 23 14 26 24 21 25
30,000 -45 -35 -29 =33 -3k -§2 —§2 42 33 27 31 32 16 7 29 21 18 25
20,000 -28 -22 -\T -20 =21 =33 -40 2T 20 18 19 20 9 3 21 18 12 18
DENVER TO SALT LAKE CITY 330 NJMI.
53,000 =35 -25 =11 =24 =23 =35 —y2 3 25 11 23 22 11 6 18 15 11 15
40,000 -54 -37 ~38 -4l -42 -60 =71 52 35 35 39 80 22 12 29 26 23 28
30,000 -47 =-35 =29 =35 -35 -S54 -65 | Ly 33 28 33 33 1e 6 32 30 19 28
L. 20,000 -30 -22 -1T =22 =22 =35 =42 292 e 2 21 9 2 22 20 13 19
DENVER TO SAN FRANCISCO 828 N.Ml.
53,000 -33 -26 =-12 =21 =22 =32 =39 31 25 12 21 21 12 7 16 13 10 13
50,000 -50 -38 <-37 -33 -40 =56 -65 L s 36 36 36 38 23 15 25 23 20 24
30,000 ~-&4 -35 =28 =31 -33 -50 -59 | 40 33 26 29 31 e 8 28 25 17 24
20,000 -28 =21 =-1T —18 -20 =-342 -38 } 26 20 16 17 19 v 3 20 18 11 17
l DENVER TO SEATTLE B84 N.Ml.
53,000 -30 =18 =9 =22 =19 -29 -35 | 29 17 9 21 18 9 4 15 12 1o 2
40,000 -45 =29 -27 =35 ~33 -49 -58 I 82 27 24 33 3118 7 23 21 20 24
30,000 -42 -28 -2u4 =—34 =31 -4B -58 39 26 21 31 28 12 4 2T 25 18 25
204000 =29 =-18 -15 =~22 -20 =-32 =38 | 27 1T s 21 19 8 2 19 1T 12 a7
‘ eHEADWINDS-—-COMPUTED FOR A L50-kT AIRSPEED.
seA--DENOTLS AMNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STGNS DENOTE HMEADWINDS. .
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EQUIVALENT HEADWINDS AND STANOARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEADWTINDS STANDARD DEVIATION
IN DIRECT RETU N
FEET JAN APR  JUL OCT «e«AS50 A75 A85 JAN APR  JuL 0OCT AS0 A75 A85 JAN APR JuUL o0CT
DENVER TO SIOUX FALLS 430 NoMI.
53,000 28 21 13 18 19 9 L -30 =22 -13 -19 -20 -31 =37 17 15 11 LI
40,000 w7 32 36 31 36 19 Q -52 ~35 =38 =34 -39 =571 =67 27 25 22 27
30,000 38 29 28 26 30 13 3 -43 -32 -30 -30 -33 -=51 =61 30 27 1w 28
20,000 24 19 17 18 19 7 1 -26 -20 -18 ~20 -2 =33 =40 22 20 13 19
DENVER TO TULSA 76 N.MmI.
53,000 36 27 7 22 22 10 L -38 -28 -8 =23 -23 -37 -4y 18 16 [ 15
40,000 58 39 28 40 40 22 13 -63 -u2 =29 -42 -43 ~-63 -~73 29 26 21 26
30,000 b6 E1 21 33 32 15 7 -50 =37 -22 ~-35 -34  ~54 =64 30 27 17 27
20,000 32 23 12 21 21 9 3 -34 =25 -13 =22 -22 =36 -uy 21 19 11 18
DENVER TO WASHINGTON, D.C. 1289 N.MI.
53,000 L3 30 | 26 27 16 10 ~44 =31 -12 =27 -28 -40 -Uus 14 13 9 12
40,000 72 4T 36 u5 48 33 25 -fh =49 =37 =47 -50 -68 -718 22 20 18 22
30,000 [-¥4 42 28 39 LW 26 19 -65 ~44 =29 -y -43 =60 -7 23 22 14 22
20,000 42 28 19 26 27 17 12 -43 -29 -19 =28 -28 ~u41 -u8 17 17 10 16
DENVER ¥T0 WICHITA 379 N.MI.
53,000 37 28 9 2u 23 11 5 -38 =29 -9 ~24 -24 =37 -uy 18 16 12 15
40,000 63 L1 32 y1 43 24 15 ~-66 ~43 -33 -u3 -45 =65 =76 29 26 22 27
30,000 ug 36 24 3 34 17 8 -52 -38 -25 =37 -36 =56 -~67 31 28 18 27
20,000 33 24 4 22 22 10 4 -35 -25 -15 -~23 -23 -37 -u5 22 20 12 19
DES MOINES 10 LOS ANGELES 1254 N.M1.
53,000 =34 -28 -11 -21 -22 =33 -39 32 27 10 20 22 12 8 | 12 Q 12
k0,000 =57 =-u1 =36 -38 -u2 =57 =65 53 39 35 35 40 26 19 22 20 17 21
30,000 -u7 ~37 =27 =31 -34 -u9 -57 43 3y 26 29 32 18 1A 25 22 1N 20
20,000 =-29 =23 -17 -18 =21 =31 =37 27 22 16 17 20 11 6 1N 16 10 15
DES MOINES TO MINNLAPOLIS 202 N.MI.
53,000 -3 i 0 -2 -1 =11 =7 -1 -3 0 0 -1 -1y =7 18 16 12 15
40,000 -2 1 -4 -5 -2 =20 -30 -9 -7 -2 -2 -5 =23 =32 28 26 2u 30
30,000 -2 -2 -3 -5 -3 =21 =3 -8 -3 =1 -1 -3 =22 -32 32 29 21 30
20,000 -u -2 0 -L -2 =16 =23 =1 -1 -1 1 -1 =14 =21 23 22 14 22
DES MDINES TO ST. LOUIS 225 N.MI1.
53,000 248 20 10 18 18 7 1 -32 -22 -10 -19 -20 -32 -39 19 17 12 15
L0,000 L3 30 26 31 32 4 u =52 -35 -29 -3% -37 =57 =68 29 27 24 30
30,000 39 27 21 217 27 Q =1 -46 -31 -22 -3 -31 ~51 =62 32 29 19 30
20,000 28 18 13 21 19 [+] -1 -31 =20 -14 =23 -2t =36 -4y 23 22 13 22
DETROIT TO INDIANAPOLIS 200 N.#Ml.
53,000 =34 =21 -5 =21 -l9 =33 -u0 3 19 5 19 18 5 -1 19 17 13 16
L0,000 =53 =35 =22 -37 -36 =57 -68 by 30 18 32 3 n 1 29 28 24 30
30,000 -50 -3t -1vy =343 ~-32 =53 -6u '¥4 26 ¥7 29 27 8 =1 30 30 20 30
20,000 =33 =19 -14 =21 -20 =~36 -uu 29 16 13 18 18 5 -3 23 23 14 23
DETROIT ¥O LAND O LAKES 3ul4 N.MI.
53,000 -32 -19 -13 =-22 -21 -32 -38 30 18 13 20 19 9 u 17 15 12 15
40,000 =-50 -33%5 -~-38 ~38 -0 =58 =67 Ly 29 35 3y 36 18 8 27 25 2u 28
30,000 -u8 -34 -32 =35 =37 =56 -67 42 3 30 31 33 15 5 30 29 21 29
20,000 -34 -235 =21 -2u =25 =39 -ur 3 21 20 22 23 10 2 23 22 u 22
DLTRDIT TO LAS VEGAS 1516 N.M1.
53,000 ~37 =28 -12 =23 24 =35 -ui 36 217 R 23 24 14 10 13 11 8 i
40,000 =62 -43 -38 -u2 -46 -60 -68 60 ul 37 ug u3 30 23 21 1y 16 20
30,000 ~-5u4 -39 -29 -3 ~48 =53 =61 51 37 28 3u 36 23 16 22 21 Tu 20
20,000 =34 -~?% -19 =23 -2u  ~35 -ul 33 24 18 22 23 Tu Q 16 15 9 4
DLTROTY TO LOS ANGLLES 1715 N.MI.
53,000 ~37 ~-28 ~11 =23 ~24  ~34 -uQ 35 28 11 22 23 T4 10 12 1) 8 ‘o
80,000 -a1  -u3 =37 -y -hlh =59 -b6 58 4 35 38 w2 29 23 20 8 i6 19
30,000 =92 =39 =28 -3y -37 =41 =59 Lo 36 27 32 35 22 16 2?2 20 13 19
23,000 ~33% -2% ~18 -21i -23 =33 -39 32 23 V7 20 22 Tu 9 15 L 9 13
DEIROLT TO LOUISVILLE 266 N.M1,
53,000 -25 -1lu -1 -ty =13 =25 ~37 20 12 0 12 10 -1 - 18 V7 12 16
ud,000 ~$n =24 -~10 =21 -4 —uu  ~5% 25 "7 & 20 1N -2 =12 29 24 2u 29
30.0 -3 =21 =10 -2u -2t -uit =52 24 i5 8 8 15 -3 -12 29 30 20 30
29,00 =272 ~-11 ~3  -1u =13 -27 -1y | 7 A 7 1 10 -3 =10 23 23 i3 22
sl Am N ~=-LUONMPLUTLD FOR A USO~XT ATRSPEED.
seA-—UENDTES AVNUAL EQUIVALENT HEADWINDS FOR INDICAYED PER CENT RELIABILITIES.
MM Tans ENUTE HLADRINDS.
THE w08 ING COMPANY Mile H-9116
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
HE IGHT EQUI VALENT HEADMWTIINDSe STANDARD DEVIATION
IN DI RECT RETURN
FEET JAN APR  JUL OCT #=A50 AT7S5 AS8S JAN APR JuL oOCT A50 A7S A85 JAN APR JuL oOCT
DETROIT TO MIAMI 998 N.MI.
53,000 3 6 4 2 4 -5 -9 -9 -9 -5 -k -6 -15 =20 - [ 4 9 u
40,000 3 4 9 o 4 -10 -18 =16 -13 -1 -6 -1 =25 -33 22 22 17 22
30,000 3 7 5 0 L -9 -1s -y =13 ~& -5 -9 =22 =29 19 21 4 21
20,000 2 5 0 0 1 -8 ~13 -7 -8 -1 -2 -4 ~13 =19 16 16 9 15
OETROIT TO MILWAUKEE 206 NoMI.
53,000 -42 -28 -14 =27 =27 -40 -u8 41 27 4 27 26 14 8 18 16 13 15
40,000 -69 -u6 -4l -u8 -51 -70 -8} 66 Ly L0 Lé L8 29 19 29 27 24 29
30,000 -65 =43 -3y -up -45 -66 -178 62 41 33 k1 43 24 T4 3 30 21 30
20,000 ~-44 -29 =23 -30 -30 -46 ~5u 43 27 23 28 29 15 8 24 23 4 23
OETROIT TO MINNEAPOLIS 457 N.MI.
i 53,000 -39 -25 -15 -2¢ =25 -37 -uy 38 24 4 25 24 4 8 17 15 12 [
i 40,000 -62 ~-ul -43 -4¢ -8 -66 =76 59 39 L2 43 45 28 19 26 24 23 28
] 30,000 -59 -40 -36 -2 -43 -62 -73 56 37 35 39 L 23 Ty 29 28 20 28
20,000 -0 =27 -23 =29 -29 -43 -5) 3¢ 25 23 27 28 15 8 22 21 13 21
{ DETROIT TO NEwW YORK 441 NoMI.
1 53,000 20 29 13 27 27 15 9 -45 -30 =~-13 =28 =28 ~-L2 -49 18 16 12 15
40,000 Tl L7 38 47 50 30 21 =Tk -9 -39 -50 -52 -72 -83 28 27 23 27
30,000 68 Ly 32 L2 45 26 16 =70 -L6 -33 -u5 -u7 -68 -80 29 29 20 29
20,000 46 31 22 28 30 17 10 -48 -32 =23 -30 =31 -47 =56 23 22 13 22
.
OETROIT TO OMAHA 608 N.MI.
53,000 -2 =-29 -13 -27 -26 -39 -ué L 28 12 26 26 4 9 17 15 [N 14
40,000 -69 -u6 -39 47 -50 -68 -79 67 Ly 37 45 L8 30 21 26 24 22 27
30,000 =63 -u2 -3) -42 -3 -63 -74 61 40 30 L0 L1 24 15 28 27 18 27
i 20,000 -u42 -28 =21 -28 =28 -42 =51 L0 26 21 27 27 15 9 21 20 12 20
DETROIT TO PHILADELPHIA 393 N.MI.
53,000 L1 28 12 25 26 4 8 43 =29 -13 -26 -27 -40 -u8 18 16 12 i5
40,000 68 L5 36 L3 L7 28 18 =72 -u8 -38 -ut =50 -70 -82 28 27 23 28
! 30,000 65 L2 30 39 L2 23 Iy -69 ~45 =31 -y2 -45 ~66 -78 28 29 20 29
20,000 Ly 30 21 26 29 15 9 ~-47 -32 -21 -28 -30 -ué6 -55 23 22 13 22
DETROIT TO ROCHESTER, N.Y. 256 N.MI.
53,000 L3 27 12 28 27 14 8 -4 -28 -12. -29 =27 ~41 -9 18 16 13 16
40,000 69 LS 37 L8 L9 29 19 =71 -47 -38 -50 =51 ~-71 -83 29 28 24 29
30,000 66 40 32 Ly Ly 24 14 =69 -43 -34 -~u46 ~-k6 -68 -80 30 30 21 30
20,000 45 27 22 29 29 15 8 -46 -28 -23 =31 ~31 -u7 -56 24 23 T4 23
1 DETROIT TO SY¥. LOUIS 382 N.MI.
53,000 -0 ~-27 -8 -24 -24 ~38 -u5 38 25 7 23 22 10 4 18 16 12 15
u0,000 -64 -43 -28 -u3 -y -64 ~75 59 L0 25 L0 L0 21 n 28 26 23 28
30,000 -60 -39 =~23 -39 =38 -59 ~-71 55 35 21 35 35 16 7 29 29 19 29
20,000 =40 =25 -17 -24 =25 -L0O -u49 37 23 17 22 23 10 3 22 22 13 21
OETROIT TO ST. PETERSBURG 860 N.MI.
53,000 -k 1 4 =1 1 -9 -4 -3 -5 -5 =1 -3 =12 -7 15 15 10 1
40,000 -7 =2 6 -6 -2 =17 =25 -7 -7 -9 -1 -6 =21 =29 23 24 18 23
30,000 -5 c 3 -4 -1 -15 =23 -6 -7 -4 -1 -5 -i8 =25 21 23 15 23
20,000 -k 1 0 -3 -1 =11 -7 -1 -4 -1 0 -1 =11 -7 18 17 10 16
OETROIT TO SAN FRANCISCO 1801 N.M1.
53,000 =35 -26 ~-14 =~23 -24 -33 -38 34 25 13 23 23 15 1 12 10 8 10
40,000 -S57 -39 -u0 -u2 ~-4l4  -57 -64 54 38 39 39 L2 30 23 19 17 16 19
30,000 =50 -36 -32 -3¢ -38 =51 =59 L7 3 31 33 35 23 17 21 19 s 19
20,000 ~-33% =~23 -20 -23 =24 -33 -39 31 22 19 22 23 14 10 15 14 9 13
DETROIT TO WASHINGION, 0.C. | 352 N.M).
i 53,000 34 25 12 21 22 10 5 | -37 ~26 =-12 =22 -23 -36 -y 18 17 12 15
i uw0,000 59 39 33 35 Wl 22 12 =66 -~L3 -35 -uo0 =45 <65 -77 28 28 23 28
304000 56 37 25 31 36 17 8 | -62 -ul -27 -3¢ -0 -61 -72 28 29 19 29
20,000 59 28 17 21 25 11 Lo -u2 -30 -18 -24 =27 -u3 =51 I 23 23 13 22
g LEDMONTON TO GRAND PRAIRIE ! 217 N.MI.
53,000 -29 -15 =10 =22 ~-18 =29 -3y 28 15 10 21 18 8 3 16 T4 11 13
40,000 =-34 -16 ~13 =28 ~23 =39 ~u7 33 15 12 26 21 5 -3 22 21 22 23
3¢,000 -37 =21 -17 -32 =26 -45 -Su 25 19 15 29 24 [ -3 26 26 23 28
g 20,000 -26 -15 =-11 =22 -8 -351 -38 25 14 1 21 17 5 -1 19 18 15 18
SHEADWINDS-~COMPUTED FOR A&  450-KT AJRSPEED.
s*A-—DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGLNS DENCTE HEADWINOS.
; THE BOEING COMPANY NO. D&-917s
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEADWTINDS STANDARD DEVIATION

1IN DIRECT RETU N

FEET JAN APR JuL OCT #=eAS50 A7S A85 JAN APR  JUL OCT AS0 A75 AB5 JAN APR  JUL OCT
EDMONTON TO MINNEAPOLIS U2 N.MI.
53,000 29 15 12 23 19 1l 7 -30 -16 =-13 =23 -20 =29 -3u 4 11 9 11
130,000 39 22 29 31 30 16 9 41 =23 -32 =33 -32 -u46 -S54 19 18 19 22
30,000 39 23 26 32 30 15 7 -42 =25 -28 -34 -32 =47 =55 23 22 18 24
20,000 29 18 18 25 22 12 6 -30 =19 =19 =26 -23 =34 =40 16 15 12 16
EOMONTON TO MONTREAL 1602 N.M1.
53,000 30 17 15 23 20 13 10 -31 -17 -15 -2u ~-21 =29 =33 11 9 8 10
40,000 41 25 3y 3y 3y 22 16 -43 =27 -36 -36 -35 =u7 =53 16 15 16 18
30,000 41 27 32 3y 33 2) 14 -4y -29 =33 -37 -35 -u8 =55 19 18 15 19
20,000 29 19 22 24 24 15 10 -31 =20 =23 =25 -25 -34 -39 [ 13 10 14
EDMONTON TO REGINA 372 N.MI.
53,000 29 15 12 23 19 10 5 =29 ~15 =13 =24 -19 =29 =35 16 12 10 12
40,000 36 19 23 26 26 11! 2 -37 -20 -25 =28 -28 =43 =51 21 20 22 24
36,000 38 21 22 32 28 11 2 -40 -23 -2u4 -3y -30 ~u471 =57 25 25 21 28
20,000 28 17 16 24 21 9 3 -29 ~-17 -~-1r =25 -22 =34 =40 18 17 14 18
EDMONTON TO SASKATOON 260 N.MI.
53,000 29 16 13 24 20 10 6 =29 -16 -4 =24 -20 =30 -3¢ 16 13 11 13
40,000 35 20 23 28 26 1 3 =36 =21 =25 =29 -28 -u43 =52 22 21 22 24
jo,000 39 21 23 33 28 1 2 -40 =23 =24 =35 -30 -u48 -58 26 25 22 29
20,000 27 17 16 24 21 9 3 -28 -18 -17 =25 =21 =34 =yl 19 17 15 19
EDMONTON TO TORONTQ 1451 N.MI.
53,000 31 17 1 23 21 13 10 -32 -18 -15 -2y -21 =30 =34 12 10 8 10
40,000 43 26 3y 3y 3y 22 15 ~45 =28 -36 -37 -36 -49 55 17 16 16 19
30,000 L3 27 31 3y 3y 20 14 46 -29 =32 =36 -36 ~49 =57 20 19 16 20
20,000 3] 20 21 25 24 15 10 -32 =21 =22 =26 -25 -34 -u0 15 T4 11 14
EDMONTON TO VANCOUVER L37 N.MI.
53,000 ~17 -14 =12 =20 -16 =25 =30 15 13 11 19 15 6 1 16 13 1 12
40,000 -23 -18 -16 =28 ~-21 =37 -us 20 16 14 25 19 3 -5 23 21 22 24
30,000 =~28 =21 =20 =3I -25 -u3 =52 24 19 18 28 22 5 -5 27 217 23 28
20,000 =-20 =15 ~-13 =21 -17 =30 -36 18 13 13 20 16 L -3 20 19 15 19
EDMONTON TO WINNIPEG 641 N.MI.
53,000 29 15 14 24 20 7 -30 -16 ~-14 =24 -20 =30 -35 15 11 10 12
40,000 37 21 29 30 29 15 7 -38 =22 -30 -32 -31 ~-45 =53 20 19 20 23
30,000 40 23 27 32 30 | 6 | 41 =24 -28 -~34 -32 ~-u8 =56 23 23 20 25
20,000 2V 18 18 25 22 6 ~-30 -19 =19 =24 -23 =34 =40 17 16 13 17
tL PASO TO FT, WORTH LTT N.MI.
53,000 Ly 36 o] 19 25 8 0 -45 -36 0 =20 =25 ~-42 -u49 17 15 11 15
k0,000 [oXs] 57 13 42 Ly 22 11 -{0 -%59 -—-1i4 -43 -46 -69 =81 28 26 20 23
30,000 56 u7 8 31 33 13 5 -58 ~-49 -9 =33 -35 ~-58 -69 28 24 15 23
20,000 35 29 4 16 19 6 0 -36 -30 -5 -17 ~20 =35 -uy 19 17 10 16
Lt PASO TO HOUSTON 587 N.MI.
23,000 ul 53 -6 17 22 L -5 -u2 -35 5 =17 =23 =40 -u7 16 15 1 15
40,000 63 95 8 41 u2 19 9 -66 ~57 -9  -42 -by  -66 -1I7 26 24 19 21
30,000 51 Ly 5 30 31 12 4 -S54  ~u47 -6 =32 —33 =55 =65 25 23 14 21
20,000 33 27 -1 15 V7 3 -2 -34 -28 0 =15 -18 =33 -ui 18 16 9 15
EL PASO TO LOS ANGELES 619 N.MI1.
53,000 -3 ~31 -1 -19 ~-22 =35 =42 3u 30 1 19 21 { 1 17 14 11 4
40,000 =536 -50 -20 =36 ~39 =-58 =69 sS4 67 18 35 37 20 11 26 24 19 23
30,000 =47 -u2 ~-13 =28 -30 -u49 -60 } L5 40 12 26 29 12 i 29 2y 16 20
20,000 -30 -25 -5 =13 -16 ~30 =38 28 24 L 12 15 [ -1 19 17 10 15

|

EL PASO 10 MIOLAND 213 N.Ml.
53,000 ul 35 -2 19 23 -2 1 -42 36 1T -19 -24 -4l 49 18 16 12 16
40,000 bu 56 14 Lo 43 21 10 -67 =58 -15 =~-u2 -L4L  -6B  ~R0 30 27 21 25
30,000 Su 4o 10 30 33 13 Loy -56 ~-uB8 ~-10 -32 -34 =57 -68 30 26 16 23
20,00¢ 34 28 3 15 8 5 -1 -34 ~29 -4 =15 -19 ~-35 -uj 21 18 11 17
tL PASO TO PHOENTX 301 Nu.MI.
53,000 =-35 -30 1 -1y -21 =36 ~u3} 34 29 -1 18 20 5 -2 18 16 12 15
Lo,00 57 -51 -16 -37 -39 =560 =12 Su 48 1y 325 a7 17 7 29 26 21 24
30,000 =~ —u2 -1 -28 -30 -90 -52 us5 39 9 26 23 10 2 32 26 17 21
P - -29 -2 -13 -15 -31 -39 29 2L 2 12 15 2 ~u 21 18 1 17

ert Al m INDS==CUMPUTED FOR A GS0-XT AIRSPLED.

erA--DENOTE S ANNUAL EQUIVALENT HEADWINGS FOR INDICATED PER CENT RELIABILITIES.

LI VTLNS DENCTE MEADWINDS.
THE BOEING COMPANY NO. De~917s
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ECUIVALENT HEADWINDS AND STANDARD DEVIATIDN IN KNOTS FDR GREAT CIRCLE AIR ROUTES

i HEIGHT EQUIVALENT HEADWINDGSe STANDARD DEVIATION
IN DIRECT RETURN

FEET | JAN APR  JUL OCT sA50 ATS5 AB5 | JAN APR JUL OCT  AS50 ATS AB5 | JAN APR JUL DCT

= EL PASO TO SAN ANTONIO 430 N.MI.

- 53,000 38 31 -6 16 20 3 -5 | -up -33 5 —16 =22 =34 -u§ 17 15 11 15

= 40,000 59 51 9 39 319 18 7| -63 -85 —10 -40 -2 -64 =75 21 25 19 22

30,000 48 42 6 29 29 10 2| =82 -4y -5 -30 -31 =53 -3 27 24 15 22

20,000 31 25 -1 13 16 2 -3 =32 -26 0 -14  —~17 -32 -40 [ 19 16 10 16

! EL PASO TO SAN DIEGO 551 NoMI.

53,000 =36 =32 =1 =19 -22 =~36 -43 35 32 o 19 21 7 0 17 15 12 1y

40,000 ~-57 =52 -19 =37 -4O =-60 ~71 5 50 18 35 39 20 11 21 24 19 23

30,000 -49 -43 -12 -28 -31 =50 -61 w6 42 11 27 20 13 5 29 25 16 20

! 20,000 -30 -26 -4 -13 -16 -31 -39 29 25 vooa2 16 y -2 19 1T 10 15

EL PASO TO SAN FRANGISCO 862 NoMla

53,000 -33 -26 -3 -19 -20 =32 -38 32 25 2 18 19 7 1 16 13 10 13

40,000 -52 ~u4 <21 =34 -37 -84 —p3 49 w1 18 32 18 9 25 23 19 22

50,000 -uu -38 =-15 -27 =29 4T -5§7 1 36 13 2% 21 1N 4 2T 23 16 20

20,000 -28 -22 -7 =13 -16 <-28 -36 26 21 6 12 15 - 19 17 10 15

EL PASO TO TUCSON 233 NoMI.

53,000 -38 -3 1 -20 -23 -38 -u6 3T 33 -1 19 22 6 -1 19 16 13 16

40,000 -61 =55 =16 -39  —42 —p4 -T6 58 53 15 37 80 19 9 30 271 21 2%

30,000 =52 -%6 ~i1 =29 -32 -53 -45 49 4y 10 28 30 12 y 32 26 17 21

20,000 =32 -2T -3 =13 ~17T -32 -41 I 26 2 13 16 3 -3 21 18 10 17

FATRBANKS TQ JUNEAU 540 NoMl.

53,000 19 5 2 10 8 -1 =-§ | -20 -5 -3 -1 -9 -18 -2 16 13 9 12

40,000 21 5 7 5 9 - 11 | =23 -6 -8 -8 -11 -25 -32 200 18 19 20

30,000 18 2 5 4 7 =10 <19 | —20 -4 -& -7 -9 -26 -3% 25 23 23 2%

i 20,000 11 -1 3 A 3 -8 -14 | -12 0 -y -3 -4 -16 -22 200 17 s 16

FAIRBANKS TO SAN FRANCISCO 1862 N.MI.

53,000 16 6 2 8 7 0 -3 | -18 -1 -2 -9 -8 -16 -20 12 10 7 9

40,000 21 10 9 9 12 ' -5 | —2u =13 =12 -13  -15 -27 -33 1715 18 17

30,000 19 8 7 6 10 -3 -10 | =23 =11 -9 —10 ~—13 -26 -33 200 19 16 19

20,000 11 2 6 3 5 -4 -9 | -4 -4 -7 -5 -7 =16 -21 16 1 11 13

FAIRBANKS TO SEATTLE 1328 N.M1.

53,000 19 6 31 9 2 -2 | -21 =T -4 =12 -10 -18 -23 13 N 8 10

L0,000 24 e 10 11 13 1 -5 | -26 =11 =12 =15 -15 -28 -3j 17 16 i6 18

30,000 21 6 8 8 11 =3 =11 | =24 -9 —10 -12 -1k -28 -36 20 20 19 21

20,000 12 2 6 5 -y -9 | -l -3 -7 -7 -7 =11 -23 1715 12 1y

FAIRBANKS TO WHITEHORSE 427 N.MI.

g 55,000 23 6 313 10 1 -3 | —24 -7 -3 -1y -10 =21 -27 17 13 9 12

3 40,000 23 7 9 9 12 -2 -9 | -2u -8 =10 -11 -13 -27 -3u 200 17 19 20

30,000 20 5 6 8 10 -T -16 | =22 -7 -8 ~-11 —12 -28 -38 25 23 23 2%

20,000 12 2 5 5 5 -6 =12 | -1y -3 -5 —¢4 -6 -18 -2 20 17 1 16

g FAYETTEVILLE TO NEW BERN 837 NoMIl.

53,000 51 36 5 2% 29 12 5 | =52 -37 -5 -26 -30 -U46 ~54 15 15 10 14

40,000 76 55 20 48 49 28 1B | -78 =87 -22 -§0 -5] -73 -g§ 26 25 19 23

30,000 &7 uwl 15 39 L0 20 11 | =69 49 -5 ~4] -42 ~65 -Té 23 24 15 24

i 20,000 &4 32 11 23 26 13 7T | -us =33 —12 -24  ~27 -43 -5) 18 18 10 17

FAYETTEVILLE TO WILMINGTON, N.C. 804 N.MI.

54,000 S§1 36 u 25 29 12 5 | =52 =37 -4 -26 -30 -6 -5i 15 15 10 1u

40,000 /5 55 19 47 w9 27T 1T | =77 -57 =20 =50 =51 -T3 -84 28 25 19 23

a 50,000 66 47  1u 38 50 19 10 | -68 -9 -1k -LD  -k2 -6k 75 23 2u 15 25

20,000 42 32 10 22 25 12 6 | -uu =33 11 -24 =26 -u2 =50 18 18 10 17

FLINT TO NEW YORK | L6T NoM1.

54,000 w2 28 13 26 26 1 9 | ~u3 =29 —13 27 =27 -40 -u7 17 16 12 1%

; 40,000 68 4S5 38 uS 48 29 20 | -71 -uB -39 -u8 -51 -70 -8I 28 21 23 271

' 30,000 6% k2 32 4D U4 25 15 | -8B -u5 —33 -u3  -us -67 ~-78 29 29 20 28

20,000 wu 30 22 27 29 16 9 | -u6 -3 -23 =29 -3 -us -55 22 22 13 22

g FT. LAUDERDALE TO NEW YORK 930 N.MI.

54,000 1% s -3 8 5 -4 -9 | =20 -10 3 -9 -8 -20 -26 | 1 1% 9 u

" 40,000 17 15 -1 17 11 =% 11 | =29 -23 =1 =22 18 <-35 -—uy 22 23 i1 22

50,000 1s 10 2 9 -3 =10 | -25 -16 -5 -18 -lu -29 =37 20 21 1w 21

20,000 13 8 S 1 9 0 -5 1 =17 =11 -6 -12 11 -21 =27 16 16 9 15

i
i

sHEAOWINDS~~COMPUTED FOR A 4S0-XT AIRSPEED.
*24--DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
“INUS STLNS DENOTE HEADWINDS.
THE BDE ING COMPANY NO. D6-91756
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION

IN KNDTS FDR GREAT CIRCLE AIR ROUTES

HE IGHT EQUI VALENT HEADWI NDS STANDARD DEVIATION
IN DI RECT R ETU N
FEET JAN APR  JUL OCT ##A50 A7S5 AS85 JAN APR JUL OCT AS50 ATS AB5 JAN APR  JuUL oOCT
FT. LAUDERDALE TO WASHINGTON, D.C. 783 N.M].
53,000 -8 2 -4 u 2 -8 =12 -13 -5 u -6 -4 =15 =21 15 15 10 15
40,000 8 7 -5 10 4 =10 -18 -20 =16 3 =15 -1y =28 -37 23 24 17 23
30,000 7 2 -1 9 4 -9 =16 =16 -9 0 -13 -8 =23 -30 20 22 14 21
20,000 8 y 3 7 5 -4 -9 -12 -7 -4 -9 -7 =171 =23 17 16 9 15
FI. NELSON TO WATSON LAKE 205 Na.M].
53,000 -30 -1 -6 -2 -16 =27 -3u 29 11 6 20 15 5 0 17 14 10 13
40,000 -28 -13 -11 =22 -19  -33 -41 27 12 10 21 17 3 -5 21 20 20 21
30,000 =28 =16 =10 =20 -19 -35 ~-uu 27 4 g 19 17 1 -8 23 24 22 24
20,000 =19 =11 -8 =16 -1 =25 -3 18 10 8 15 12 1 -5 19 17 T4 16
FT. NELSON TO WHITLHORSE 393 NaMla
53,000 -29 =11 -6 =20 -15 =27 -33 29 10 5 20 15 5 0 16 u 9 12
40,000 =29 =15 =12 -23 -19 =34 -ul 28 0 | 22 18 i -3 20 19 19 21
30,000 -28 =16 =~11 =21 -19 =35 -uu 26 15 10 19 17 1 -7 23 23 22 24
20,000 -18 =11 -9 =15 -13 =24 =31 17 10 8 4 12 1 -5 19 16 0y 16
FT. WAYNE TO NEW YORK 519 N.Ml.
53,000 u7 30 12 29 28 15 9 -48 -31 -12 =29 -29 =43 =51 17 16 12 15
40,000 Tu 49 37 u9 51 32 22 -7T7 =51 -38 =42 -53 -7y -85 27 26 23 27
30,000 71 4y 31 by ub 27 18 ~-713 =48 =32 -uUé -48 -69 -82 28 28 19 28
20,000 ug 31 22 30 31 18 11 -50 =32 =22 -3I -32 -48 =57 22 22 13 21
FT. WILLIAM TO SAULT STE. MARIE 227 N.MI.
53,000 32 19 15 23 21 11 6 -33 =19 -15 =24 -22 =33 -39 17 T4 12 15
40,000 ur 30 39 38 39 21 12 -50 =32 -ul1 -4l -41 -58 =68 26 214 23 28
30,000 u5 3 35 37 37 18 8 -49 =33 -31 =39 -39 =58 =469 30 29 22 29
20,000 32 21 24 25 26 12 5 -3y =23 =24 =26 -27 -~40 -u8 22 21 15 21
FI. WILLIAM TO TORONTO 492 N.MI.
53,000 31 i9 14 22 21 11 6 -33 =20 -~-1u4 =23 -22 -33 -39 16 1L 12 1
40,000 '%4 3 38 37 38 21 12 -52 -34 -u0 ~-uo -41 =58 -68 25 24 22 27
50,000 us 32 33 35 36 19 Q -51 -35 =35 -38 -39 =58 =68 29 28 21 28
20,000 33 22 23 24 25 12 5 -35 =23 =24 =25 =26 =40 -u7 22 21 14 21
FT. WILLIAM TO WINNIPEG 322 NaMla
535,000 =~33 -18 =16 =24 -22 -32 =38 32 17 16 24 21 12 7 16 13 1 14
40,000 -u6 =28 ~ul -39 -39 -5% -—6L us 27 40 37 37 21 12 23 22 22 28
30,000 -ub =30 =36 =37 -38 -5% =65 Ly 29 35 35 36 18 9 27 27 22 28
20,000 -435 =21 =25 -27 -26 -39 ~us 32 20 25 26 25 13 6 20 19 14 20
FT. WORIH TO HOUSTON 212 N.Mla
53,000 12 11 2 8 8 -3 -8 -17 -4 -3 -9 -10 =21 =28 18 17 " 16
40,000 13 i6 7 17 13 -4 =13 -26 -25 -8 =22 -19 -37 -ur | 29 27 21 23
50,000 12 13 [} T 10 -4 -13 =21 -19 -7 -7 -15 -31 -4l | 27 26 15 25
20,000 v 9 -4 7 L -7 =12 -13 =12 y -8 -6 =19 =27 20 18 10 17
Fio WORTH TU LITTLL ROCK 266 N.MIL.
53,000 ' 3y 0 21 24 8 0 -ues  ~35 -1 =21 -2 -3 -51 | 18 V7 12 16
40,000 7 52 11 ul u3 19 8 -T4  ~5% =12 -uLi ~u6 ~-70 -8B3 29 28 21 25
30,000 60 L 7 30 33 1R 2 -62 -6 -7 -33 -35 =60 -T2 28 27 16 27
20,000 3y 28 5 17 20 o) 0 -39 =29 -6 -18 -2 =38 -u7 | 21 19 1 19
FT. WORTH TO LOS ANGELES | 1070 NeMl.
54,000 -~u0 ~-34% -4 =21 ~24 -37 -—uy 29 32 3 20 23 10 3 15 13 10 12
B0,000 =62 ~52 =22 ~u0 -43 ~61 =71 59 50 21 39 ul 2 16 | 24 22 17 20
40,000 =52 ~uu  ~15 -31 —-su ~%2 =62 49 42 15 30 32 16 Q ( 25 21 14 19
20,000 -33 =27 -4 =16 ~-19 =42 -39 3 26 4 14 18 8 3 ‘ 17 15 9 T
!
FT. WORTH TO NbW URLEANS | 387 N.M1.
53,000 4@ §2 -1 18 22 [} -1 ~u2 -33 1 -19 -23 -u0 -u7 l 17 16 1 15
40,000 50 50 9 40 39 17 7 -63 -S54 -10 -u2 42 -6 =75 27 26 20 22
40,00 ur i 6 30 29 10 2 -52 -4 -7 ~-32 -342 =54 ~64 | 25 25 15 2u
20,000 3 26 -2 16 16 2 - ~32 =27 1 -7 -18 ~-34 -ul | 19 18 10 17
FRUDERILTON 10 MONIREAL 303 N.MI|,
54,000 -ul -24 -16 -30 27 =39 =Uus u0 23 15 29 26 iy 9 18 16 13 15
wn,000 =67 -u3 -3 -Su -51 -712 -853 65 y) 42 52 uy 30 20 30 217 26 29
30,00 -6 -4 ~u2  -uv -uB  -69 ~81 60 49 ug us Wé 25 15 36 12 24 30
20,00 —u7 =23 =27 =3u —-42  ~ul =55 i ul 2h 24 42 LR 16 v 24 23 15 23
st ADWINDS«=CUMRUTE FOR A usJ-XT AIRSPEED.
esA=-UENOTE S ANNUAL BEQUIVALENT HEADRI%NUS FOR INDICATED PER CENY HELIABILITIES.
MINGS STLNS DENOTE BEADRINGS.
THE BOE ING COMPANY NU. D6=9176
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEL IGHT EQUIVALELENT HE AD WIND S« STANDARO DEVIATION
IN 0T RECT RETURN
FEET JAN APR  JuUL OCT #«AS50 A75 A85 JAN APR  JuL oOCT AS0 ATS A8S JAN APR JuL OCT ]

FREDERICTON TO QUESBEC 209 N.MI.

J 53,000 ~36 -22 -16 -~-27 -25 -31 -u43 35 22 16 26 24 13 7 19 16 13 16
40,000 =-59 =39 -y2 =590 -47 -67 -~78 56 37 40 47 45 25 15 30 27 26 30

30,000 =55 -39 -41 =45 -45 -66 -77 51 36 39 41 42 21 10 36 33 24 31

20,000 =~37 =~-25 -271 -3 -29 -45% =53 35 24 26 29 28 14 ) 25 24 16 23

l GANDER TO MONTREAL 8U6 N.MI.
53,000 =-37 -21 -16 =30 =25 =36 -u3 36 20 15 29 24 T4 9 17 13 11 14

40,000 -60 -37 -u3 -55 -48 -66 -75 57 35 41 S3 46 29 20 25 23 22 25

30,000 =56 =37 -u40 -50 -45 -63 =74 53 34 38 48 43 25 16 29 27 21 26

20,000 -39 -23 -26 -33 -30 -43 =50 37 22 25 32 28 16 9 21 20 1 20

GRAND JUNCTION TO LAS VEGAS 363 NoMI.

53,000 =29 -25 -11 -18 -20 =31 -38 27 24 n 17 19 9 3 18 15 11 15

40,000 -4u4 -37 -36 -3y =38 -55 =65 40 34 35 32 35 17 8 29 26 22 27

30,000 -39 -33 =27 -27 -30 -49 =59 34 30 26 24 28 11 2 32 29 19 25

20,000 =~-24 =20 -17 =15 -18 =31 -38 2 19 16 T4 17 ) -1 22 20 12 18

= GRAND RAPIDS TO LAND O LAKES 24T NaMIe
g 53,000 -28 -16 =12 -19 -18 =29 =35 26 15 11 18 17 6 1 18 15 12 15
40,000 -42 -28 -35 -3y -35 -53 -63 35 24 3 30 30 12 2 27 26 24 29

30,000 =~-u1 -30 -29 -3 ~32 =52 -62 33 26 27 27 28 9 -1 31 30 22 30

20,000 -30 -20 =19 -21 -22 =36 ~-uu 26 18 17 19 20 6 -1 23 22 14 22

! GREAT FALLS TO SALI LAKE CITY 403 N.MI.
53,000 3 -2 -7 1 -2 =11 -ié -6 1 6 -3 0 =10 -15 17 14 1 Th

40,000 3 -3 -13 -4 -5 =22 -3] -9 -1 9 -1 0 =18 =27 26 24 23 27

30,000 ! -3 -1 1 -3 =21 =31 -8 -1 7 -6 -1 -20 -30 30 28 21 28

g 20,000 5 0 -6 1 -1 -13 -9 -8 -2 S -3 -1 -1y =22 21 19 14 19
GREAT FALLS TO SPOKANE 254 N.M1.

53,000 =29 -18 -15 -25% =21 -3y =37 28 18 14 24 20 1 6 17 14 11 13

40,000 -1 -28 -31 -3¢ =34 -51 =-61 39 26 29 3y 32 15 b 25 24 23 28

30,000 -u43 -28 -30 -38 -34 -53 -64 40 26 28 35 32 13 3 30 29 23 30

20,000 =-29 -19 -19 =2% -23 -36 -uy 28 18 i9 25 22 9 2 21 20 15 20
GREENSBORO TO LOUISVILLE 305 N.MI.

53,000 -u47 -32 -8 -24 =27 -43 -5 45 3 8. 23 26 12 5 18 17 12 16

g 40,000 ~73 -52 =~-27 -u45% -48 -70 -R2 68 48 26 41 45 24 14 28 28 22 28
! 30,000 -66 ~-u6 -20 -~38 -40 -63 -~75 62 43 19 35 38 18 9 26 28 18 29
20,000 -~u2 -31 -4 =24 -26 -u2 =51 40 30 13 22 25 n 5 22 21 12 21
GREENSBORO TO NEW YORK 397 N-MI.

53,000 38 22 2 22 20 6 0 41 -24 -3 =24 =22 -31 =45 18 17 12 14

40,000 52 37 17 41 36 16 6 =60 -~u42 -20 -y5 ~41 62 -74 28 28 23 28

30,000 49 33 17 36 32 14 5 =56 -38 -19 -39 -36 =57 -69 27 29 18 28

20,000 37 22 13 23 22 9 3 -40 ~-24 -—i4 =25 =24 =40 -49 | 22 22 12 21

3 GREENSBORC TO PITTSBURGH 263 N.MI.
53,000 0 -3 -6 1 -2 =135 -1y -7 0 S -3 -1 =12 -18 18 18 12 16

40,000 =12 -7 -0 3 -7 =25 =35 -4 -2 7 -10 -2 =21 =31 28 29 23 28

10,000 =10 -6 -4 2 -4 =21 -3 -3 -1 1 -9 -3 ~20 -30 26 29 18 29

! 20,000 -3 -7 -1 2 -2 =15 =23 -4 y 0 -5 -1 -4 =22 22 22 13 22
GREENSBORO 70O WASHINGTON, D.C. | 216 N.MI.,

54,000 34 20 0 19 17 3 -3 ~38 -23 0 =20 -19 -35 -u3 18 18 12 17

40,000 us 32 1 37 30 10 0 =55 =38 -4 -y -36 -58 -70 29 29 23 29

30,000 L2 29 12 32 27 9 0 -50 -34 -1y =36 -32 -S53 -6u 27 29 18 29

! 20,000 33 18 10 20 19 6 -1 -36 =21 -1 =22 ~21 =36 -up 22 22 12 21
GREENVILLE TO RICHMOND ; 291 N.MI.

53,000 uy 29 1 22 23 7 0 -u6 -3 -1 -23 =25 =u2 -50 17 18 12 16

40,000 63 us 14 45 4l 19 8 -68 ~-49 -14 -u8 -45 -68 -80 ‘ 27 29 22 28

30,000 57 L0 13 38 35 15 6 =62 ~-u3 -1u =40 -38 -61 -73 | 25 28 17 28

20,000 4l 27 1 23 23 10 3 44 =29 ~-12 -2u -25 -u2 =51 21 21 12 20

GOOSt #AY TO MONTREAL 700 M M),

53,000 -3t -15 -12 <25 -20 =31 -~-3r 29 u " 24 19 9 i 16 13 12 14

40,000 =48 =25 =29 -uu -36 -53 -63 4u 22 26 Ll 33 16 7 25 22 22 25

30,000 -5 -26 -28 -u0 -34 =53 -43 40 22 24 37 3 13 3 -28 28 22 27

1 20,000 -30 -15 -13 =25 =21 ~35 ~-u2 28 T 17 23 20 7 0 21 20 14 20

*HEADWINDS~~COMPUTED FOR A  uS0~KT ALRSPLED.

$SA-—DENDTLS ANNUAL EQUIVALENT HMEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STUNS DENOTE “LADWINDS.

THE BOEING COMPANY NO. D6-9176
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE ATR ROUTES
HCIGHT EQU I VAL ENT HEADWINDS STANDARD DEVIATION
N DI RECT R ETURN
FEET JAN APR  JuUL OCT ##A50 A75 A85 JAN APR  Jut 0OCTY A50 ATS5 A85 JAN APR  JutL oOCr
HALIFAX TO MONTREAL 434 N.MI.
53,000 -u40 =24 -16 =29 =26 =39 -4¢ 39 24 15 29 26 15 9 18 15 12 15
40,000 -66 -—-ubh -4k =54 -52 =71 -82 63 42 42 52 L9 30 20 29 26 25 28
30,000 ~63 -3 -u42 -48 -48 -69 -81 59 40 41 ko 46 26 16 35 31 23 29
20,000 -42 =-29 -27 -33 -32 -u47 =55 40 27 26 32 31 17 9 24 23 5 22
HARTFORD TO LOS ANGELES 2191 N.Mi.
53,000 -39 =29 -11 =24 -26 =36 -4] 38 28 1 24 25 15 11 11 10 7 9
40,000 ~65 -u45 37 -4y ~U46 -60 -68 62 43 35 41 by 32 26 18 16 14 17
30,000 =57 -41 =29 =37 -39 =53 =62 54 39 28 35 37 25 20 19 18 12 17
20,000 =371 =27 -19 =24 -25 =35 -kl 36 25 18 22 24 16 12 14 13 ] 12
HARTFORD TO PITTSBURGH 350 N.MI.
53,000 ~-u48 -30 -11 =30 -29 =43 -51 47 29 11 29 28 14 ] 18 17 12 15
40,000 -75 =50 =37 -53 -53 -74 -85 72 48 35 51 51 31 20 2 28 24 28
30,000 -72 ~47 =353 -4y -4 -70 -82 69 L4y 31 45 46 26 16 30 30 20 29
20,000 =-u9 =32 =22 =32 -32 -48 -58 48 30 22 30 31 17 10 3 23 13 22
HARTFORD 7O WASHINGYON, D.C. 265 N.M1.
53,000 -41 -23 -6 -26 -23 =38 ~Uub 38 21 6 25 21 8 2 19 17 12 16
40,000 =61 -u41 =27 -u47 =43 —=465 =76 54 37 24 43 39 18 8 30 29 25 29
30,000 =59 -39 =25 ~-ki -39 =61 -73 51 34 23 37 35 16 [} 31 31 20 30
20,000 -42 =25 -}7 =27 -26 -42 =51 39 22 16 26 24 10 3 24 23 13 22
HONOLULU TO LOS ANGELES 2218 N.MI.
53,000 19 21 7 13 iu 7 3 ~-21 =22 -8 =13 -15 =24 =29 12 " 8 10
40,000 33 31 23 25 28 18 13 -36 =34 -24 -26 -29 -40 -u6 17 15 1z 14
30,000 2% 23 15 17 19 11 6 -27 =24 -15 -18 -20 =30 -35 16 1y 10 12
20,000 13 10 i 6 8 2 -1 ~14 -1 -5 -1 -8 =15 -19 12 10 7 8
HONOLULU TO NEW YORK 4323 NeMl.
53,000 26 22 12 18 19 13 10 -28 =23 ~-12 -19 -20 =271 -31 9 8 6 7
40,000 45 3y 30 33 35 27 22 -48 -36 -32 -35 -37 -46 =51 13 12 10 12
30,000 3y 29 23 27 28 20 16 -4 -3 -23 -29 -30 -39 =45 13 12 9 12
20,000 24 18 12 16 17 11 8 -26 =19 =13 =17 -18 -24 -28 0 9 6 8
HONOLULU TO PORTLAND, ORE. | 2264 N.M1,.
53,000 11 15 [ 12 12 5 1 -13 =16 -1t =13 -13 =20 -24 12 11 8 10
[ 40,000 27 23 18 23 22 12 7 -32 =26 ~19 =26 -25 =36 =42 17 15 13 15
30,000 22 20 13 14 18 8 £) -26 =23 ~-14 =21 -20 =31 -37 18 15 11 15
[ 20,000 (K 13 i (] 10 3 -1 -16 -4 -5 =12 -1 -1 =23 13 1 8 10
HONOLULU TO SAN FRANCISCO 2083 N.M1.
53,000 16 19 9 12 lu 7 3 -18 -20 -10 =13 -15 -23 =271 13 1 8 10
40,000 31 ’8 22 2u 26 16 10 -34 -3 ~23 =26 ~28 =39 -45 18 16 13 15
30,000 24 21 s 17 18 Q 4 -26 =23 ~-15 -18 -20 =30 =36 17 15 10 13
20,000 13 10 i 8 8 2 -2 -4 -1 ~l -8 -9 =16 =20 12 10 7 9
HONOLULU TO SEATTLE 2329 N.Mi.,
53,000 10 lu [ 12 11 5 1 -12 =15 -11 =13 -3 -20 =23 12 10 8 10
40,000 26 22 V7 23 21 [ [ -3 -25 ~18 =26 -25 =35 -1 17 15 13 15
30,000 21 20 12 19 18 8 3 -26 =23 -4 =21 -20 -31 -37 18 15 11 15
20,000 T 13 u 12 10 3 -1 -16 -1y -5 -13 -1z =19 -24 13 8 10
HONOLULU TO VANCOUVLER 2354 N.MI.
53,000 8 13 10 11 i 4 0 -11 ~ls =11 =12 -12 -19 =23 12 10 8 10
40,000 24 20 15 22 20 10 5 -29 =24 -7 =25 -24 =34 -40 17 15 i3 [
30,000 20 19 11 19 17 7 2 -25 ~22 ~13 =22 -20 =30 -3s 18 16 11 15
20,000 Tu 13 u 12 10 3 -1 -16 =15 -5 =13 -12 =20 =24 | 13 11 8 1
HOUSTON TO LAS VEGAS 1072 NoMT.
53,000 =34 =30 o =19 -22 ~35 ~u2 36 29 -1 18 21 6 [y} 1y 13 9 13
40,000 =59 =50 -7 -39 -4l =59 -49 55 uf 16 3r 38 21 12 23 22 V7 20
30,000 =~uvy =-n2 =12 =31 -32 ~50 ~40 us5 39 11 29 29 T 14 24 21 13 19
20,000 -5 -25 -4 =15 -17 =31 =38 2% 24 3 Ty 16 5 0 17 5 9 tu
HOUSTON TO LUS ANGELES 1205 N.MlL.
53,000 =3y -32 1 -8 -23 =36 -u3 37 31 -7 13 22 7 -1 |RY 12 9 12
40,000 -6F =53 -8 -39 ~42 =60 -10 58 50 15 34 L0 22 13 22 20 V6 1o
30,00 =51 ~4h -10  -30 ~32 =50 -850 ua V4 Q 28 30 Ty 7 23 20 13 18
20,000 -3z =-2& -3 -1y -7 ~-31 - 37 30 25 3 13 V6 5 0 16 1y a8 13
L AUWINDS~=COMPUTED FOR A US0~KT AIxSPEEU.
e a-~DENOTES ANNUAL BEUIVALENT HLADWINOS FOR INDICATED PR LENT RELIABIEITIES.
MINGS STLNS OENOTE MEADWINDS.

THE 8O ING COMPAaNY NG h~% 176
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HE AD W I ND Se STANDARD DEVIATION
iN DIRECT RETURN
FEET JAN APR  JUL OCT s#a50 A75 A85 JAN APR JuL OCT A50 A7S5 A85 JAN APR JuL O0C7Y
HOUSTON TO MIAMI 828 NoM!i.
53,000 40 33 -6 15 22 2 -6 -41 -34 6 =16 -23 -39 -ué 14 4 9 T4
40,000 57 55 1 34 39 15 3 -60 =57 -2 -3¢ -41 =61 -7 21 21 16 19
30,000 LY 42 2 26 29 10 2 -48 -43 -2 27 -31 -48 =57 18 18 12 18
20,000 27 24 -2 11 4 2 -3 -28 -25 2 =12 -15 =28 -3 14 14 8 12
HOUSTON TO NASHVILLE 581 NeMi.
53,000 33 28 -4 16 19 3 -4 -41 -30 » -18 =21 =37 -u5 16 16 10 15
40,000 61 42 L} 34 35 13 2 -67 -u8 -5 -38 -39 -62 -Tu 26 26 19 22
30,000 52 35 3 26 27 7 -1 -57 -39 -4 -29 -30 -53 -6u4 25 24 15 25
20,000 34 23 0 14 16 2 -3 -36 =25 0 =16 -17 -34 -u2 19 18 10 17
HOUSTON TO NEW ORLEANS 262 NeMl.
53,000 48 37 -8 18 25 2 -7 -49 -38 8 -19 -26 =-u5 =52 17 16 1 16
40,000 71 61 2 43 L6 19 S -73 ~63 -3 -~u5 -47 -72 -83 27 26 20 22
30,000 59 48 2 32 34 11 2 -60 -u9 -3 -33 -36 =59 -70 25 2k - 15 23
20,000 36 29 -3 16 18 2 -4 -37 -30 3 =16 -19 -36 -uu 18 7 10 16
HOUSTON TO NEW YORK 1238 N.MI.
53,000 Ly 29 0 22 24 3 1 -46 =31 -1 =23 =26 -40 -u7 1y 13 9 12
40,000 66 46 13 42 42 22 12 =71 -50 -15 ~-45 -45 =65 -176 21 22 17 20
30,000 59 40 12 34 35 i7 9 -63 -43 -13 -37 -38 =58 -68 21 21 13 21
20,000 4o 26 8 21 22 10 5 -42 -28 -8 =22 -23 =38 -ub 16 16 g 15
HOUSTON TO ST. LOUIS 597 N.Mt.
53,000 20 15 -4 v 9 -2 -8 -25 -18 3 =10 -1 -25 -32 17 15 10 15
40,000 35 22 ] 16 17 -1 -9 -46 -30 -2 -22 -24 -u44 ~55 26 25 20 23
30,000 30 18 o] 12 13 -3 =11 -39 -24 -1 =16 -18 -38 -u9 26 25 15 25
20,000 19 12 ] 7 8 -3 -9 =23 -15 -8 -10 -23 -31 19 18 10 17
HOUSTON TO SAN FRANCISCO 1431 N.Mt.
93,000 -37 -29 -2 =19 -22 -34 -u0 35 28 1. 18 21 8 2 13 11 9 11
40,000 -—-57, -47 -20 -38 -40 =56 =65 53 by 18 36 37 22 4 21 19 16 18
50,000 -48 -u0 -14 =30 -31 =48 -57 by 38 13 28 29 15 8 22 20 13 18
20,000 ~30 =-24 -6 15 =17 -30 -36 28 23 6 14 16 6 2 16 T4 8 13
HOUSTON TO TULSA 394 N.Ml.
53,000 =13 =1 -4 -3 -3 ~13 -18 -3 -3 4 1 0 -10 =16 17 16 11 15
40,000 ] -4 -7 -7 -5 =21 -30 -4 -6 5 1 -3 -~20 -30 28 27 20 24
30,000 1 -3 -6 -7 -4 -19 =27 =11 -4 5 3 -1 ~-17 -26 27 25 15 25
20,000 -1 -3 2 -3 -1 =12 -18 -4 0 ~3 2 -1 -12 -18 20 18 10 K]
HOUSTON TO WASHINGTONy D.C. 1056 N.MI.
53,000 Uy 31 -1 21 24 7 0 -46 =32 1 =22 -25 ~41 -u8 1y 1y 9 13
40,000 67 ug 10 42 42 21 10 -7 =51 -12 ~-u5 -u45 -~66 77 22 23 7 21
30,000 59 40 9 33 34 15 7 -62 -43 -10 -36 -37 -58 -68 21 22 T 22
20,000 39 26 6 20 21 8 3 -41 23 -6 =21 -22 -38 -u5 17 16 9 16
HUNTINGTON TO WASHINGTON, D.C. 260 N.Mt.
53,000 50 33 8 28 29 Tu 7 =51 -3u4 -8 -29 -29 -46 -S54 18 17 12 16
40,000 T 52 29 S0 51 30 19 -79 -S54 -31 =52 -53 =76 =89 29 29 23 29
30,000 7 u7 25 by 45 24 15 ~13 ~49 =26 ~ub -47 10 -83 27 30 19 29
20,000 49 32 18 28 30 15 9 -50 -33 -18 -3¢ -31 -u8 -58 23 23 13 22
HUNTSVILLE TO LEXINGTON 223 N.Mt.
53,000 20 T4 -3 11 10 -2 -8 -26 -7 2 -13 -12 -26 -34 18 18 12 16
u0,000 33 20 2 22 18 -1 =11 -4s5 -28 -5 =28 -25 -47 -58 28 29 23 28
30,000 29 18 3 14 16 -2 -1l ~40 -24 -5 =23 -21 -4l =54 27 29 18 29
20,000 23 12 i 11 1 -1 -8 -2f{ -15 -5 ~-13 -13 -24 -37 22 21 12 21
HUNTSVILLE TO LOUISVILLE ’ 214 N.M1,
53,000 8 5 -4 5 3 -8 -14 -4 -9 y -7 -5 -18 =24 18 18 12 16
40,000 T 6 -y 9 6 -12 =22 28 =15 1 ~16 -1y ~34 ~us 29 29 23 28
30,000 13 6 -1 8 S -12 =21 -25 =13 0o -13 -11 =31 -4l 28 29 18 30
20,000 12 L | 5 5 -8 -1k -7 -7 -2 -7 -7 =21 =29 22 22 12 21
HUNTSVILLE TO WASHINGTON, D.C. 522 N.M).
53,000 us 30 2 24 25 9 2 -u8 -32 -3 =25 -26 =42 =50 17 16 11 15
40,000 68 uz 17 ué Uy 22 | 4 -T2 =51 -19 ~u9 -47 -70 -82 26 27 21 26
30,000 ol ul 15 39 38 18 9 =65 ~ul  -1&6 -u} -0 -463 =75 25 27 17 27
20,000 s 28 12 24 25 11 5 ' -45 =29 -13 =25 =26 =u3 =51 | 20 20 11 19
eHEADW INDS—=COMPUITED FOR A 4S50-XT AIRSPEED.
seA-~DENTTES ANNUAL EQUIVALENT HEADwWINUS FOR INDICATED PER CENT RebLlABILITIES.
BINUS STONS DENOTL MraDwIsNDS.
THe BOEING COMPANY NO.  Db6-917¢
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EGUIVALENT HEADWINDS AND STANDARD DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIlI VALENT HEADMWINDS STANDARD DEVIATION
IN DI RECT RETU N
FEET JAN APR JubL OCT #=AS50 A7S AB5 JAN APR  JuL 0C7Y A50 ATS A85 JAN APR Jut 0CrT
INDIANAPOLIS TO MEMPHIS 331 N.MI.
53,000 -30 =20 o0 -16 -15 =29 =36 25 17 -1 I 13 | -5 18 17 12 15
40,000 -51 =32 -9 =31 -30 =51 =062 'S 25 7 25 23 4 -6 28 28 22 27
30,000 -u6 -28 -7 =25 -24 -u46 =58 37 22 3 21 20 2 -7 29 28 18 29
20,000 -30 -18 -7 -1y -16 -30 -39 26 15 7 12 13 1 -6 22 21 12 21
INDIANAPOLIS TO NASHVILLE 217 N.MI.
53,000 -9 -5 4 -4 -3 —-itu =21 3 1 -5 2 0 =10 =16 19 17 12 16
40,000 =18 -9 3 -1 -8 -28 -38 3 1 -6 4 0 -18 -28 29 28 23 29
30,000 -1¢6 -8 1 -9 -7 =26 -3¢ 3 1 -3 3 0 -17 =26 29 29 19 30
20,000 -10 -3 =1 -4 -4 -17 =25 y 0 o] 1 1T -1 =19 23 22 13 22
INDIANAPOLIS TO NEW YORK 575 N.MI.
53,000 48 31 11 29 29 15 9 49 =32 =11 =30 -29 -4y =52 17 16 11 15
40,000 76 50 35 50 51 32 23 -78 =52 -~37 =52 -54 =74 -B6 27 26 22 27
30,000 (@ Lé 30 45 46 27 18 -74  ~-u8 =31 -7 -48 -69 -82 27 28 18 28
20,000 49 31 21 30 31 18 11 -5t =32 =22 =31 -32 =48 -S7 21 21 12 21
INDIANAPOLLS TO PITYSBURGH 282 N.MI.
53,000 g 31 10 29 28 14 8 -49 =32 -11 =29 -29 -4y =52 18 17 12 16
40,000 75 49 3y 49 51 30 20 ~77 -5t =35 =52 -53 -75 -8% 29 28 24 29
30,000 70 u5 28 Ly 45 25 15 =72 ~41 =29 -u6 47 -69 -82 29 30 19 30
20,000 ug o 30 20 29 30 16 9 -50 =31 =21 =31 -37 -8 =58 23 23 13 22
JACKSONVILLE TO MIaMl 286 N.Ml.
53,000 8 12 1 4 6 -4 -9 -13 =15 -1 -6 -8 =20 =20 16 17 10 18
40,000 10 10 3 14 8 -7 =-15 -19 =19 -7 -1 -13 =29 ~-38 24 25 18 24
30,000 & 15 4 5 8 -5 =11 -4 =20 -5 -8 -1y -2 =32 20 21 4 20
20,000 7 14 =3 0 2 -7 -2 -9 -9 2 -1 -3 -13 =20 17 16 9 4
JACKSONVILLE TO NEW ORLEANS 447 N.MI.
54,000 -50 -38 5 =213 -28 ~u46 -Su 50 37 -6 20 27 4 -5 16 16 10 16
40,000 -/t -62 -4 =Ly -47 -71 -82 69 60 3 43 45 19 6 25 25 19 22
30,000 =59 -uB -4 -3y -36 -58 =68 58 46 Yy 33 35 13 3 22 23 15 22
20,000 =37 =30 -2 -8 -20 =36 -uyu 36 29 2 17 19 o} 0 17 17 9 16
JACKSONVILLE TO NEw YORK 722 N.M1.
54,000 26 15 -2 Ty 12 1 -5 -31 -18 2 -16 -5 =29 =3¢ 15 16 10 15
w0, 000 3y 26 5 29 23 5 -4 -45 -33 -7 =34 -29 -48 -58 24 25 19 24
30,000 31 21 7 24 20 5 -3 -40 =27 -8 =28 -25 ~42 =52 23 25 15 24
20,000 ?5 15 7 16 15 4 -2 -29 -18 -8 -18 -7 -30 -38 19 18 10 17
JACKSONVILLE TO PITTSBURGH 608 N.M}.
55,000 5 1 -5 3 1 -9 -14 -12 -5 Yy -5 -4  -15 =21 16 16 i1 15
40,000 2 i -6 8 I =15 =23 -7 -1 4y  ~15 -9 =27 -36 25 26 20 25
30,000 3 o] -1 7 2 -12 =20 -15 -8 0 =13 -8 =24 =32 2? 25 16 25
20,000 o 0 1 5 3 -8 -1y -12 -4 -2 -8 -6 =V7 =24 19 19 i0 18
JACKSONVILLE TO WASHINGTON, D.C. 554 N.MI.
54,000 20 [ -y 10 8 -3 -8 -25 =15 3 =12 -}11 =25 =32 16 16 I 16
40,000 25 19 0 23 16 -1 -10 -37 -28 -2 =-28 -23 -u2 =53 ?5 26 20 25
30,000 23 I5 3 19 1R -1 -9 ~-32 =21 -4 ~23 -19 =37 -u6 22 25 16 25
20,000 20 1 5 12 1 0 -5 -24 -1y -5 -l -13 =26 -34 19 19 10 14
JACKSONVILLE TO WEST PALM BLACH 238 N.MI.
53,000 13 16 ] 6 8 -3 -8 -17 -19 -1 -8 -10 =~22 -30 16 17 10 18
40,000 b6 16 7 10 1 -4 ~-12 -25 =24 -7 -1y -7 ~34 -u3 25 26 18 25
0,000 [ 19 u 8 -2 -9 -19 =23 -5 =1 ~-ju =28 ~35 20 22 14 21
20,000 10 9 -2 2 -6 =11 -12 =11 2 -2 -4 =16 =22 17 v 9 14
JUNLAU TO St ATTLE 788 N.MI.
53,000 2 <] u T 10 1 -3 -21 -9 -5 =12 -11 =20 =25 15 13 10 11
(), 00C 25 H 12 16 I6 1 -6 -28 ~-14 -1y =19 -9 =33 -yl 21 20 20 22
30, 004 23 9 1y 0 13 -3 -12 -26 -12 -13 =15 -17  ~3% ~u3 25 25 2?2 25
29,000 i3 y 8 14 3 -4 =10 -16 -5 -9 =10 -10 ~-22 -28 20 14 15 18
KANSAS CITY TU LOS ANGLLES 1185 N.Mi.
53,000 -3¢ ~-30 -9 =22 ~-24 =35 -yt 35 29 9 21 23 12 7 Ty 12 9 12
3,00 -5 -45 -33 -3 -4l -59 -48 57 43 32 37 41 27 19 73 21 17 21
40, -5 -4 —du £ ¥4 ~45 =51 -60 ! u7 37 23 30 33 192 12 25 22 Ty 20
. -5 -2% =15 -4 -21 -32 =39 30 24 15 V7 20 11 & 44 145 9 s
eit AW [NDS- =L OMPUTED FOR A LSU-xT AIRSPELD.
eeA-= 0 NITES ANNUAL EWUTVALENT HEACWINDS FOR INDICATED PER CENT RELIABILITIES.
LR A Slems DuNOTE HEADSINDS.
THE BOE NG LOvwPany NO. Da=s114
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUIVALENT HE ADWTINDOSs STANOARO DEVIATION
IN DI RECT RETURN

FEET JAN APR JUL OCT #=#AS0 A75 AS85 JAN APR JUL OCT AS50 ATS5 A85 JAN APR JuL OCT
KANSAS CITY TO MINNEAPOLIS 351 N.MI.
53,000 2 4 1 1 2 -8 -1lu -6 -6 -1 -3 -4 -14 =20 18 16 12 15
40,000 4 5 0 0 2 -15 =25 -16 =10 -5 -6 -9 =27 -37 28 25 23 28
30,000 4 2 1 0 2 =16 =26 -4 -8 -4 -5 -7 =25 =36 31 28 20 29
i 20,000 0 1 2 -1 1 =12 =19 -5 -4 -4 -1 -3 -16 =23 22 21 13 21
KANSAS CITY TO NEW YORK 961 N.MI.
53,000 b 31 11 28 28 16 10 -47 -32 -11 -28 -29 42 -u9 15 T4 10 13
40,000 7h b9 3y 48 50 33 24 -76 -51 =36 =51 -52 -71 -82 24 23 20 24
30,000 68 4s 28 b3 by 27 19 =71 ~-u7 =29 -us -46 -66 =77 25 24 16 25
20,000 46 30 20 28 29 18 12 -48 =31 =21 -30 -31 -u45 -53 19 19 1 18
KANSAS CITY TO PHOENIX 907 Nu.MI.
53,000 -38 -32 -8 =21 24 -37 -43 36 31 7 21 23 11 6 16 13 10 13
40,000 -64 48 -29 -u40 -4y =62 -T2 60 45 28 37 LB 25 17 25 23 19 23
30,000 -52 -41 21 =31 -34 -52 -63 Lo 39 20 29 32 17 10 27 23 15 22
20,000 =32 -26 ~-14 -18 -21 =33 =40 30 24 13 17 20 10 ) 19 "7 10 16
- KANSAS CITY TO WASHINGTON, 0.C. 818 NeMI.
i 53,000 47 32 10 27 28 15 9 -48 -33 -10 -28 -29 =43 =51 16 15 10 13
40,000 75 51 32 u8 50 32 23 =77 -52 -34 -50 -52 -72 -83 25 24 20 25
30,000 68 us 25 42 43 25 17 =70 47 -26 -uu -45 -66 -78 25 25 16 25
20,000 b6 30 18 28 29 16 1 -48 -32 -19 =29 -30 -u4S5 -S4 19 19 11 19
i KNOXVILLE TO MEMPHIS 297 NoMI.
53,000 -52 -37 -3 -26 -29 ~47 -55 51 36 3 25 28 11 3 18 17 1 16
40,000 -80 =57 -19 -51% -51 -76 -89 78 55 17 49 49 25 T4 28 29 22 27
30,000 -70 -49 -13 -u1 -42 =-67 -79 68 w7 12 39 40 17 7 27 28 17 29
i 20,000 -u46 -33 -10 -2u -26 44 -53 45 32 10 23 25 11 5 21 21 " 20
KNOXVILLE TO NEW YORK 560 NeMI.
53,000 u5 28 4 25 25 10 3 47 =29 -5 =26 -26 -42 -49 17 16 1 15
50,000 6L bl 22 W7 L3 23 I -70 -48 -24 -49 -47 -68 -80 27 27 22 26
50,000 60 Lo 20 40 38 20 " -65 -4 -21 -Uu3 -41 -63 -75 26 27 17 27
20,000 L3 26 15 26 25 13 6 -45 -28 -16 -27 -27 -43 -52 21 21 12 20
KNOXVILLE TO P1TTSHBURG 332 NuoMI.
1 535,000 29 17 0 16 T4 2 -4 -35 =19 0. -18 -17 =31 -39 18 17 12 16
40,000 37 26 8 30 25 6 -k -49 -32 -11 -36 -31 =52 -63 28 28 23 28
30,000 35 23 10 26 22 5 -4 -45 -29 -12 -3 -27 -u48 -59 26 29 18 29
20,000 26 13 8 17 15 2 -4 -31 -7 -9 -19 -17 =32 -u41 22 22 12 21
KNOXVILLE 17O WASHINGTON, D.C. 378 N.MI.
53,000 Lo 30 3 2u 25 10 2 -48 -31 -4 =25 -26 ~u43 =51 17 17 12 16
40,000 67 ubd 19 b7 by 22 12 -72 -50 =21 -u49 -47 -70 -82 27 28 22 27
50,000 61 41 17 40 38 18 10 -65 ~uh -18 =42 -41 -64 ~T6 25 28 17 28
20,000 u3 27 13 25 25 12 5 -45 -29 -14 -26 ~26 -43 -52 21 21 12 21
KODIAK TO SEATTLE 1246 N.MI.
53,000 23 i 7 16 13 5 1 -24 -12 -7 =17 -4 -23 -28 14 11 9 B
40,000 33 21 20 25 2u 12 5 -35 -23 -21 -28 =27 -u0 -u7 19 18 8 20
30,000 31 19 17 20 21 6 -2 -34 -22 -19 -24 -24 -40 -uB8 23 23 20 23
20,000 19 9 12 14 13 2 -4 =21 -11 =13 =16 -15 -26 -32 19 16 4 16
LAND O LAKES TO NELW YORK TU8 N.MIa
53,000 36 24 T4 24 24 13 8 -38 -25 -1lu =25 =25 =36 -L2 16 T 11 13
40,000 58 39 39 bl Wl 27 18 -62 41 -41 -ub -47 -64 -7k 25 24 21 25
30,000 56 38 33 3r u0 23 T -60 -40 -35 -ui -43 -61 -1 27 27 19 26
20,000 38 26 23 25 27 15 9 -4l -28 -23 -27 -29 -2 -50 21 20 13 20
LAS VEGAS 10 LOS ANGELES 205 N.MI-
53,000 -25 -2u -9 =16 -18 =29 =36 23 23 9 15 16 6 0 19 16 12 15
40,000 ~-38 -32 -33 -28 -33 ~-51 -60 33 28 32 26 30 12 2 29 27 22 26
30,000 =-32 =-29 -21 =22 -25 -u3 -53 28 25 20 20 23 6 -4 32 28 20 25
20,000 -20 -18 -13 -il -15 -28 -35 18 17 13 10 14 2 -5 23 21 13 18
i LAS VEGAS TO PHOENIX 222 N.M1.
i 53,000 25 18 0 Ty 13 1 =5 -21 =20 0 -is -l% -27 =35 19 16 12 15
40,000 38 32 9 2h 24 6 -4 -43 -36 -12 -27 -28 -~uB =59 30 217 22 26
30,000 31 28 7 19 19 2 -1 -36 -31 -9 =21 -22 -42 -5u 33 28 19 24
1 20,000 20 16 2 9 10 -2 -8 -23 -7 -2 ~-10 -12 -26 -34 22 20 12 18

CHUADWINDS--COMPUTED FOR A L50-KT AIRSPFED.
eeaA--DENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS STGNS DENDTE HEADWINDS. 1
THE BOEING COMPANY NO. ©06-917s
TRANSPORT DIVISION PAGE 115




EQUIVALENT HEADWINDS AND STANDARD OtVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
HEIGHT EQUIVALENT HE AD W11 ND S STANDARD DEVIATION
IN DIRECT R ETURN
FEET JAN APR  JUL OCT #=A50 A7S AS8S JAN APR JUL OCT AS0 A7S A85 JAN APR JUL OCT
LAS VEGAS TO SACRAMENTO 336 N.MI.
53,000 -32 -23 -6 =19 =19 -31 -39 31 23 5 18 18 7 i 18 15 1 [
40,000 -u48 -38 -24 -32 =35 -S54 -64 45 36 21 30 32 u 5 28 26 22 26
30,000 -u2 =~35 -17 -28 -29 -~49 =59 39 33 15 26 27 9 =1 31 28 21 26
20,000 -27 -21 -10 -4 -7 -31 -39 25 19 10 13 16 3 -3 23 21 13 19
LAS VEGAS TO SALT LAKE CITY 320 NoMI.
53,000 10 12 1 8 10 0 -5 =13 - -1 -9 -12 =22 =27 18 15 I 15
40,000 14 11 26 15 18 -1 -10 -21 -8 =29 -20 =22 -0 -u9 29 26 23 27
30,000 12 12 19 9 4 -4 -15 -18 =17 -21 -13 -18 =35 -u5 32 29 20 27
20,000 8 8 13 6 9 -3 -10 -1t =10 -13 -8 -1ty -23 -30 23 20 13 19
LAS VEGAS TO SAN FRANCISCO 359 N.MI.
53,000 =33 -25 -8 =20 -20 -33 -u0 32 25 7 19 20 8 3 18 15 H h
40,000 -50 -40 -27 -3u -37 -56 -—6¢6 7 38 25 32 35 7 8 28 26 22 26
30,000 -43 -3r -20 -28 =31 -50 =60 W1 35 18 27 29 [ 2 31 28 21 26
20,000 -28 -22 -12 -15 -18 -31 -39 26 21 11 4 17 5 -2 23 20 13 18
LITTLE ROCK TO ST. LOUIS 257 N.MI.
53,000 14 1 -2 8 7 - -9 -20 -15 1 -0 -10 =22 -29 19 17 12 16
40,000 29 16 1 13 T4 -5 =15 41 =24 -4 =20 =21 -42 =53 29 28 23 27
30,000 25 T ! 10 ] -7 -16 -35 =20 -2 =16 -6 -37 -u9 30 28 18 30
20,000 17 9 3 6 8 -5 -1l -21 =12 -4 -8 ~-10 -24 =32 22 21 12 20
LOS ANGELES TO MIAMI 2030 N.M1.
53,000 39 32 -3 17 23 6 -1 -40 -33 2 -18 -24 =37 =42 11 10 7 10
40,000 58 52 10 37 ul 22 12 -61 -55 -12 -38 -43 =59 -67 17 16 13 15
30,000 ui 42 7 28 31 15 8 =50 -uu -8 =29 -33 -u48 -5¢6 7 15 10 T4
20,000 29 25 1 13 17 5 1 -30 -2¢6 -2 -lu -18 -29 -35 12 1 6 10
LOS ANGELES TO MONTREAL 2143 N.MI.
54,000 33 25 12 22 22 T4 1 -35 -26 -13 -23 -23 =32 =31 11 10 7 9
40,000 54 38 38 38 41 30 2u -57 -40 -39 -uli -4l =56 =63 18 16 T4 17
30,000 43 3y 30 33 35 24 18 -51 -36 ~31v -35 -37 -50 -58 20 18 13 17
20,000 31 22 20 21 23 15 i -33 -23 -20 -23 -24 -33 -38 Tu 13 8 13
LOS ANGELES TO NEW ORLEANS 18 N.MI.
53,000 40 33 0 19 24 8 1 -4l =33 0 -20 -25 -38 -uu 13 12 9 i
40,000 60 52 15 39 42 24 15 -63 -5 -17 -4l -44  -61 -71 21 19 15 17
30,000 50 43 i 30 32 16 ? =53 -45 -1y =31 -34 =51 -60 21 19 12 7
20,000 32 26 3 15 18 6 2 -33 -27 -4 -6 -8 -32 -38 15 13 8 12
LOS ANGELES TO NEW YORK 2144 N.MI.
53,000 39 30 10 24 25 15 10 -41 -30 -1 -25 -26 =37 -u2 [ 10 7 9
40,000 6 45 34 42 us 32 26 ~61 ~u¥ -36 ~ui 47 =61 =69 18 17 T 17
30,000 55 40 26 35 37 25 19 -58 -42 -27 -38 -39 -54 =63 19 18 12 17
20,000 37 26 18 22 24 16 12 -38 -2r -18 -23 -25 =36 -2 1 13 8 13
LOS ANGELES TO OKLAHOMA CITY 1027 NoMlo
53,000 34 32 S 21 24 H 5 -39 -33 -6 -22 -25 -37 -uy 15 13 10 13
40,000 5Y 48 26 39 42 26 18 -62 =50 -27 -ul -4 -61 =71 2u 22 17 21
30,000 u9 ul 19 30 33 18 bl -52 -43 -20 -32 -3 -52 =62 26 22 T 20
20,000 31 26 H 16 19 9 4 -33 =27 -2 -7 =20 -32 -u40 18 16 10 15
LOS ANGLLES TO PHILADELPHIA 2081 N.MI.
54,000 40 30 10 24 26 15 10 -41 -3t -10 =25 -26 -37 -u3 12 10 8 10
40,000 65 46 33 42 b5 32 26 -67 -uB -35 -uu -47 -62 =70 18 7 Ty 17
30,000 56 ul 25 35 37 25 19 -59 -43 -26 -37 -39 -54 -63 19 18 12 17
20,000 37 26 7 22 2h 16 i -38 -28 -i{r -23 -25 -36 -42 Ta 13 8 13
LOS ANGELES TO PHCENIX 320 N.Ml.
53,000 34 29 h 19 21 B 1 -35 -30 -4 -20 -2V -3 -u3j 14 16 12 15
40,000 62 45 24 3u 38 20 10 -54 -47 -25 -35 -39 -5%8 =69 28 26 21 25
50,000 43 39 16 26 29 12 3 -46 -4l =17 -28 =31 =50 -61 31 27 18 23
20,000 21 23 ) 12 16 4 -2 ~-29 =24 -9 -13 -7 -30 -39 22 19 12 7
LOS ANGELES TO PITTSBURGH 1851 N.MI.
53,000 3y 30 10 23 25 14 10 -40 -30 -~10 -24 -25 -36 -~42 12 1] 8 10
40,000 62 b 33 Ly uy 31 24 -65 -46 -35 -u3 -46 -61 -69 19 18 15 18
30,000 53 39 25 3u 36 23 17 -56 -u2 =26 -36 -38 -53 -62 21 19 12 18
20,000 35 25 1K 21 23 14 10 | -36 =26 -11 =22 2% -35 -u1} 15 14 8 13
SHEADWINDS~-COMPUTED FOR A 4%0-KT AIRSPELRD.
eoA-—DENOTES ANNUAL EQUIVALENT HEAUWINDS FOR INDICATED PER CENT RELIABILITIES.
MINUS SIGNS DENOTE HEADWINDS.
THE BOEING COMPANY MO. D&O-RITS
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EQUIVALENT HEADWINDS AND STANDARO DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR RQUTES

HE 1GHT EQUI VALENT HE ADWTINGOSEe STANDARD DEVIATIDN
IN DIRECT RETURN
FEET JAN APR JUL OCT =#A50 A75 AS85 JAN APR JuL OCT AS50 A75 A85 JAN APR JUuL OCY
LOS ANGELES TO PORTLANO, ORE. 725 NoMl.
53,000 -1¢6 -7 3 -6 -6 -16 =22 13 5 -3 5 4 -5 -10 16 14 10 12
40,000 -23 -7 0 -13 -13 =30 -39 17 15 -4 9 8 -8 -7 25 24 21 25
30,000 -21 =16 -1 -13 -12 =30 -u40 15 12 -1 9 8 -9 =17 28 26 20 25
20,060 -13 -8 -1 -5 -6 =18 =25 10 6 0 4 4 -7 -13 21 19 12 18
LOS ANGELES TO SACRAMENTO 309 N.MI.
53,000 -21 -13 2 -10 -9 =21 -28 19 1 =2 8 8 -3 -8 18 16 12 14
40,000 -31 -2¢6 -2 =17 -18 -38 -us8 26 2 -2 4 14 -4 -1lu 28 26 22 26
30,000 -27 -2u4 -4 -15 -16 =36 -Uu6 22 20 2 12 13 -5 -4 31 28 21 26
20,000 =17 =12 -2 -7 -8 =22 -30 15 10 1 & 7 -5 =12 23 21 13 18
LOS ANGLLES TO ST. LOUIlS 1380 N.MI.
53,000 37 30 8 22 24 13 8 -33 =31 -9 =23 -25 =36 ~-u2 14 12 9 1"
40,000 60 us5 31 39 L3 28 21 -63 -u7 -32 =41 ~45 =61 =69 22 20 16 20
30,000 50 39 22 3 3y 20 4 -53 -u1 -23 -33 -36 =52 -6} 23 21 13 19
20,000 32 25 4 18 21 12 7 ~33 =26 -15 -19 -22 -33 -uQ 16 15 ? Th
LOS ANGELLS TO SALYT LAKE CITY 513 N.Ml.
53,000 15 16 11 11 13 3 -2 -17 =17 -1 =12 -14 =24 =29 17 15 1 14
40,000 21 18 30 20 23 6 -4 -21 -23 -32 -2u ~27 -43 =52 27 25 21 25
30,000 18 17 20 14 17 1 -9 -24 =21 =22 -7 -21 =37 ~u7 30 27 19 25
20,000 12 12 13 8 11 0 -7 =15 =13 -1 =10 -13 -24 -31 22 19 12 18
LOS ANGULES TO SAN FRANCI1SCO 295 N.MI1.
53,000 =26 -18 -1 =13 ~-t4  -26 -33 25 16 0 12 12 1 -5 19 16 12 4
40,000 -39 -32 -10 =23 -25 -u5 -55 35 29 7 20 22 L -6 28 26 22 = 26
30,000 -33 -30 -9 =19 =22 =41 =51 30 27 7 17 19 1 -8 31 28 21 26
20,000 -22 ~-1¢6 -5 =10 -12 =25 -33 20 14 5 8 11 =2 -8 23 21 13 18
LOS ANGELES TO SEATTLL 830 N.MI.
53,000 -15 -6 3 -5 -5 =-i5 -~20 12 L -4 4 3 -6 -10 15 13 10 12
40,000 =20 -15 =12 -1t -28 -37 14 1 -5 7 6 -9 -18 24 23 20 24
30,000 =-19 -—1u 0 -12 -11 -28 37 13 10 -2 8 & =10 -1i8 27 25 19 25
20,000 =12 -6 0 =5 -5 =17 -24 9 L -1 3 3 -8 -4 20 18 12 17
LOS ANGLLLS TO SYRACUSL 2036 N.Ml.
53,000 36 27 11 23 24 15 10 ~-37 =28 -12 -23 =25 -3u -39 1 10 8 10
40,000 59 41 36 L0 L3 31 25 -62 ~-u3 -38 -u2 -45 =59 =66 18 17 15 18
30,000 51 36 28 34 36 24 18 -54 -39 =29 =36 -38 =52 -60 20 18 12 18
20,000 33 24 19 21 23 15 11 -35 -25 =-19 =23 -2 =34 -u0 4 13 8 13
LOS ANGELES 1O TAMPA 1870 N.Ml.
53,000 40 33 -1 v 25 7 0 -42  ~-3u4 1 =19 -z5 -38 -uu 12 1 8 10
40,000 60 53 13 39 L2 23 14 -63 =55 -—1u -kl -4y =61 =69 18 17 13 16
30,000 50 LS} 9 30 32 16 9 -52 -5 =10 =31 =34 -51 =59 18 17 " 15
20,000 31 268 3 15 18 7 2 -33 =27 -3 =15 -19 -31 -37 13 12 7 1
L0S ANGELES T¥O TUCSON 390 N.MI.
53,000 35 28 1 18 20 6 0 -3y =29 -2 =19 -20 =34 -4l 18 15 12 4
40,000 51 L5 8 32 35 17 8 -53 -u7 -20 ~-3u -38 =57 =67 27 25 20 24
30,000 L2 38 R 25 27 10 2 -5 -0 -13 =26 -29 -8 =59 30 25 18 22
20,000 217 22 5 11 15 3 -3 =28 -24 -5 =12 -15 =-29 -38 21 18 1 16
LOUISVILLE TO MEMPHIS 277 N.Ml.
53,000 -0 -28 -1 -20 ~21 -37 -us 36 25 1 19 19 5 -1 18 17 12 16
40,000 -46 =~u43 -iu -u0 -40  ~63 =75 59 38 " 36 35 14 3 28 28 22 27
10,000 ~-58 -37 -10 -33 -32 ~-56 -48 52 33 9 29 28 9 0 28 28 18 29
20,000 -39 -25 -9 -1y -21 -31 -u7 36 22 8 18 19 & =1 22 21 12 21
LOUISVILLL TO NEW YORK 573 N.MI.
53,000 L9 31 9 29 28 14 7 -50 -32 -9 -29 -29 -k =52 17 16 11 15
40,000 Th LQ 31 50 50 3¢ 20 -77 =52 =32 -52 -52 ~73 -85S 27 26 22 26
30,000 69 45 27 L Ll 25 17 ~72 -8 -28 -us -u6 -68 -81 26 28 18 27
20,000 uy 30 19 29 30 16 10 -50 -32 -20 -30 -31 ~-47 =56 21 21 12 20
LOUISVILLL TO ST. LOUILS 220 N.Mi.
53,000 -43 -3u -9 =27 -28 -uh  -S2 L7 33 9 26 28 13 7 19 17 12 16
50,000 =~-76 =53 -31 -uv9 -51 -73 =8¢ 73 S1 30 L7 L9 28 18 29 28 24 29
30,000 =-6% -u7 -23 -u2 -u3 -6 -T9 (Y] L5 23 L0 4l 21 1 30 29 19 30
20,000 -~u&6 -3} =17 =28 ~28  -u5 ~5% Lk 30 17 27 27 14 23 22 13 22
st ADw INDS—-COMPUTED FOR A LS50-KT AIRSPEED.
eeh-- £ROTLS ANNUAL EVUIVALENT HEADWINOS FOR INDICATEQ PER CENT RELIABILITIES.
Ml o5 S1GNS DENOTE HEADWINDS.

THE BOEINL COMPANY NO. 069176

TRANSPORT OIVISION
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EQUIVALENT HEADWINDS AND STANDARD DEVIATION

IN KNDYS FOR GRLAT CIRCLE AIR RQUTES

HE [GHT EQUIVALENT HEADWINOSe. STANDARD DLVIATION
IN DI RLCT RETURN
FLET JAN APR JUL OCT s=sAS50 A7S AS8S JAN APR JUL OCT AS50 A75 A85 JAN APR  JUL OCT
LOUISVILLE TO ST. PETERSBURG 634 N.MI.
53,000 7 Q9 4 5 & -3 -8 -14 ~-12 -5 -6 -9 =19 =24 15 16 10 15
40,000 6 9 9 5 8 -4 -16 -20 -18 =11 =12 -15 =30 -39 24 25 19 23
30,000 [} 11 5 5 [} -7 =15 ~-16 =17 -6 -9 =11 -26 =34 22 23 15 23
20,000 3 6 3 2 ] -6 -12 -8 -9 -3 -4 -6 =16 =22 18 18 10 16
LOUISVILLE TO TAMPA 634 N.MI.
535,000 8 Q? Y 5 [} -3 -8 -4 -13 -5 -7 -9 =19 =25 15 16 10 15
40,000 7 10 9 [} & -7 =15 -21 =19 =11 =12 -15 =31 =40 24 25 19 23
50,000 7 11 5 5 7 -7 =14 -7 -7 -6 =10 -12 =27 =35 22 23 15 23
20,000 L 7 3 2 4 -6 -12 -8 =10 -3 -y -6 =16 =22 18 18 10 16
LOUISVILLE TU WASHINGTON, D.C. L10 N.MI.
55,000 50 43 8 28 29 T 7 =51 =34 -8 =29 -29 =45 -5y 18 17 12 15
40,000 7 52 29 50 51 30 20 -79 =54 =31 -52 -53 ~715 -87 28 28 22 27
40,000 ifily L7 24 43 Ly 24 15 =73 -49 =25 -Uub ~-hé6 -6y -~-82 26 28 18 28
20,000 4y 32 18 28 29 16 9 -50 =33 -18 =29 -30 -u471 -57 22 22 12 21
MEDFORD TO SACRAMENTOC 243 NOMI.
53,000 Ta ) -3 5 5 -6 =11 =17 -8 2 -7 -6 ~-18 =24 18 15 12 14
40,000 18 b -1 Q 10 -9 -19 -24 -18 -3 =13 -4 -34 =4y 29 21 2u 29
50,000 17 13 0 11 9 =10 =~20 =23 =117 -2 =15 -15 -34 -us 33 29 23 30
20,000 11 7 2 4 5 -8 =15 -1y -9 -3 -6 -1 =21 =29 25 22 14 21
MEDFORD TO SaN FRANCISCO 286 NoM].
535,000 8 1 -6 ! 0 =10 =15 -11 -3 S -2 -2 =135 -1y 18 15 12 14
40,000 8 4 -7 1 2 =17 =26 -15 =11 Y -6 -7 =25 =36 29 217 23 28
50,000 8 [} -5 4 3 -16 =26 -1y -1 2 -8 -7 =27 =37 32 29 243 29
20,000 5 3 -1 0 I =12 -19 -8 -5 0 -2 -3 =11 =25 24 22 14 20
MEMPHIS TO NEW ORLEANS 304 NJ.MI.
54,000 =10 -4 6 -2 -1 -15 -~19 3 0 -6 0 -1 =11 =17 17 17 1 16
40,000 ~2u -3 6 -5 -1 -25 =35 9 -2 -7 -1 -1 -18 =26 27 28 21 24
30,000 -1v -6 3 -4 -5 =235 =32 @ -1 =3 -1 o0 =15 =23 26 26 16 26
20,000 -1 -3 4 -2 -2 -14 =21 7 0 -5 0 =1 -1y -7 20 19 1} 18
MEMPHIS TO ST. LOUIS 222 NoMl.
54,000 -7 -5 -5 -3 -5 -15 =21 1 1 5 i 2 -8 -1y 19 17 12 16
40,000 -6 -9 -0 -4 -8 =26 -36 -10 0 8 1 0 =19 =29 29 29 23 28
10,000 =) -7 -7 -6 -6 =24 -3u -8 0 5 1 0 -18 -28 40 29 14 30
20,000 -2 -4 =5 -5 -3 -16 =23 -4 1 2 3 1 =12 =19 22 ?2? 12 21
MEMPHIS TO SHREVEPORT 247 NuMI.
53,000 -u? -3 2 -9 =22 -39 -47 39 29 -2 18 20 4 -3 i8 17 11 16
40,000 ~-70 -uy -7 -39 ~40 =65 -78 65 Ly b6 35 36 13 2 29 29 21 25
30,000 =59 -u0 -5 =30 -41 -56 -68 55 36 4 26 28 7 =2 28 21 17 28
20,000 ~357 -26 -1 -17 -18 =36 -us 35 24 1 15 17 2 -4 21 20 11 19
MEMPHIS TO WASHINGTON, D.C. 660 NeMI.
54,000 W 42 L 25 27 1 L -50 -34 -4 =26 -28 -hh4 =52 16 16 11 14
80,000 73 50 21 uy %4 26 16 -77 =535 =22 =50 -50 -72 -84 25 26 20 2%
30,000 66 by 17 40 L0 240 -69 ~47 -18 =-42 ~-42 =65 =17 24 26 16 26
20,000 W5 30 13 25 26 13 -u7 =31 =14 =26 ~-27 -4 =53 20 19 11 19
MIAM] 10 MINNEAPOLIS 1305 N.M]I.
93,000 =-2% -19 -6 =13 -15 =24 -30 20 16 5 i1 12 L 0 13 13 8 12
w0,000 =36 =29 -171 ~2u -26 -u0 -u7 26 22 15 19 20 7 0 20 20 16 20
50,000 =31 =26 ~12 =20 =21 =35 -u43 23 21 1 16 V7 5 -1 20 20 i3 20
20,006 =20 =1¢ -7 -2 -13 =23 =29 16 14 [ 10 B 2 -2 15 15 9 Ty
MlaMl 10O MONTRUAL 1221 N.MI.
54,000 1 L -3 7 4 -4 -9 -17 -7 2 -9 -7 =11 =22 15 i3 9 i3
u0,000 13 10 -1 14 8 -5 =~13 -25 ~-1R -2 =20 -16 -451 -39 21 21 V7 21
30,000 12 [} 2 12 (d -5 =12 -22 =12 -4 =17 =14 =26 =34 20 21 T4 20
20,000 ] 5 L N 7 -2 -1 -15 -8 =5 =11 - =1y =25 t6 16 9 15
MIAM] TO NEW ORLEANS 58S N.#M1.
545,000 -39 =-33 U -16 ~22 =38 -uy 33 32 -4 15 21 3 -5 15 15 9 16
B, 000 -5%6 =S -3 -34 ~48  ~59 ~49 52 51 2 32 35 13 3 235 23 17 21
10,000 -u% -u2 -3 =25 =29 -4l -5% l w2 [T%e] 3 24 27 9 2 19 20 13 19
23,000 =26 -24 g -1 -tu =27 -34 25 23 0 M 13 ? -3 15 15 8 3
SHEADWENDS==COMPUTED FOR A WS0-RT ATRSPERD,
*oA--LLNOTLS ANNUAL EGUIVALENT HUADWINUS FOR OINDICATED PER CENT RelIABILIIIES.
MINUS STonNS DENOTE e ADW INDS.

THE HOEING COMPANY NO. DL-91Ts
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EQUIVALENT HUADWINDS AND STANDARD DEVIATICON IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT E QU VALLENT HEADMWTI ND S» STANDARD DEVIATION
IN DI RECT R ETURN

FEET JAN APR  JUL OCT #sA50 A7S5 A85 JAN APR  JUL OCT  ASO A75 a85 JAN APR  JUL OCT
MIAMI TO NEW YDRK 94T NeMI.
i 53,000 15 [} -3 8 5 -L -9 -20 =10 3 -4 -8 =20 =26 4 15 9 14
40,000 |4 15 -1 16 i1 -3 =11 -29 =23 -1 =22 -18 =35 -uLu 22 23 17 22
30,000 16 10 2 4 9 -3 =10 -25 =16 -3 =18 -1y =29 =37 20 21 i 20
3 20,000 13 8 5 11 8 0 -5 -17 -1 -6 =12 -1 -2V =27 16 16 9 15
MIAMI TO PHILADELPHIA 882 N.MI.
55,000 12 L -3 6 L -5 =10 -18 -8 3 -8 -7 =18 =2u L 15 9 15
40,000 4 12 -3 14 9 -6 -1b -25 =21 T -9 -15 =32 -ui 22 23 i7 22
30,000 12 7 0 12 7 -5 =12 -21 ~-13 -2 =16 -12 ~26 -34 20 21 L 21
20,000 11 6 4 Q { -2 =1 -15 -9 -5 =11 -9 =19 =25 16 16 9 15
MIAMI TO PITTSBURGH 881 N.MI.
F 53,000 -1 - -L 0 -3 =11 ~16 -5 1 L -2 0 -9 -1y T4 15 9 15
L0,000 -6 -4 -8 2 -4 =19 =26 -7 -5 & -8 -3 =18 =26 22 23 17 22
30,000 -4 -7 -3 2 -3 -16 =23 -5 0 2 -6 -2 =15 =22 19 21 1L 21
20,000 0 -3 i 3 0 -9 =1L -5 0 -2 -5 -3 =12 =17 16 16 9 15
MIAMI TO S1, LOUIS | 929 N.MI.
! 534,000 =28 =23 -4 =13 -16 =28 -3 24 20 3 12 T L -1 1L i Q 14
p & 40,000 -LO =~35 =-13 =25 =27 -uy =52 | 29 28 1 21 22 7 0 22 23 17 21
30,000 -33 -30 -9 =20 =22 =31 -u6 | 25 25 8 17 18 S -2 20 21 13 21
20,000 -20 -18 -4 =10 -12 -23 -29 | 16 16 y Q 10 1 -l 16 16 9 15
MIAMI TO SAN FRANCISCO 2242 NeMl.
54,000 =3y =31 ~2 =19 -24  ~35 -ui 37 30 2 19 23 9 3 1 10 7 10
40,000 =58 =50 ~-11 -34 =41 =57 -o6u 55 w7 5 36 39 23 16 17 16 i3 15
30,000 -uH -u41 -12 -30 -32 -~u41 =55 us 39 12 29 30 16 11 i7 16 10 15
20,000 =30 =25 -5 =15 -18 =29 =135 29 24 5 15 17 7 L 12 11 7 10
MIAMT TO SAN JUAN 908 N.MI.
5%,000 26 25 -6 7 12 -1 -6 -21 =25 6 -7 -12 =27 ~3u HT 1L 8 12
43,000 uz 43 ) 15 24 7 0 -L4 -us -4 -16 -26 -L& =54 18 19 13 19
30,000 30 30 3 9 15 0 -1 -31 =3 -4 -10 -7 ~32 -39 16 15 10 13
20,000 10 i3 -5 -1 3 -5 -8 -10 ~14 5 1 -3 ~13 -18 12 11 7 9
MIAMI TO SEATTLE 2363 N,.MI.
54,000 ~-3u -25 -7 =20 =21 -31 -36 32 23 b 19 20 11 & 10 Q 7 Q
40,000 =91 ~-38 =22 -6 -47 ~L49 -56 bb 35 20 33 33 21 15 16 15 13 16
30,000 -uu -3y -18 -~-32 =31 -3 =951 39 31 17 29 28 17 11 i7 16 11 16
20,000 -2y =22 =11 =1¥ -1y =28 =34 217 20 11 i8 18 i0 7 12 12 7 11
MIAMI TU TALLAHASSLE 350 N.Mi.
93,300 -24 =26 0 =~12 -15 =30 -3¢ | 24 24 -1 1 13 1 -5 16 16 10 17
40,000 -40 -39 -6 =23 -26 =45 =55 32 33 S 20 2 5 -3 Al 2L i8 23
30,000 -31 -43 -5 =18 =21 -36 -us 26 29 ) 16 18 4 -3 20 21 T4 20
20,000 =19 ~1i8 0 -6 -9 =21 ~28 7 16 -1 & 8 -2 -6 16 16 9 u
l, MIAMI TO WASHINGTON, D.C. 800 NoMI.
43,000 R 2 -4 L 2 -7 =12 -1y -5 ) -6 -4 ~i5 =21 15 15 9 15
ud,000 H 7 -4 10 5 =10 =18 -20 =16 3 -5 -11 =28 =37 23 24 i7 23
30,000 { 7 -1 v L -9 =15 | =16 -9 0 -13 -9 =23 =30 20 21 s 21
l 20,000 t u 4 7 5 -4 =9 | =12 -7 -y =9 R 17 16 9 15
MILWAUKEE TO MINNLAPOLIS ' 257 N.MI.
54,000 =371 =25 -15% =25 -4 =36 -u? 36 22 Ty 24 23 12 7 18 16 12 15
40,000 ~S5K  -38 -u3 -hb  —ub -A4 -T4 Sy 36 w1l D w3 25 15 2T 25 2u 99
30,000 =95 =31 =36 -u40 -4 -1 =12 51 35 35 38 39 20 10 31 29 21 30
20,000 -38 =285 =23 =28  -28 -u? =50 56 24 22 26 26 13 6 2% 22 w22
MiLwnAUKEE TO NLW YORK 646 N ML,
43,000 w3 28 15 21 2715 10 | -u4 =29 =13 =28 =21 -0 -4B | 17 15 1 T
3 u0,000 (% us 39 b6 u9 31 22 -72 ~uR -L0O -u9 -51 =70 -41 24 25 22 26
50,000 &6 W3 32 2 Ly 26 1N -69 -5 -34 -4y ~us =66 -l | 27 27 V9 27
0,00 us 30 22 24 30 17 1 -u6 -3y =23 =39 -31 -4s =54 29 21 13 20

X [
! “TLwAlintte 1 PHlLAabELPHTA SOB N.MT.
53,000 L2 28 13 25 26 Iy 9 | -uw3 -29 -13 -2¢ 27 -ug  -ur 17 15 il ™
W0, 65 uh 33 Ly ua 30 21 -71  -ur -3¢ -—u} -50 =70 -80 26 25 22 26
$0. U (33 a7 31 WU u3 25 X3 -68 ~-uS -32 -u? =4S =55 =77 27 2 1y 27
00 uh 29 2 21 29 i6 19 -46 -3 22 =29 -30 -u% ~Su 21 21 13 21

SHEADWINDS-=LOMPUT D FUOR & LSO-<1 AI&S5PEED.
e A-=-DENDOTLSY ANNUAL bUUTVALENT RMLADWSINLS FOR O INDICATED PER CENT Hri JARILITIES.
»INUS STGN ENCTe HEADWINDS.

TrE BOE NG COMPANY NG, DL=-9116
TRALSPORY DIVISION PAGE 11y
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FUUIVALENT HcADWINDS AND STANDARD DEVIATIDN IN KNOTS FOR GREAY CIRCLE AIR RDUTES

HLIGHT EQU I VALENT HEADWINDSs STANDARD DEVIATION
IN 0O T RECT RETURN

FELT JAN APR JUL OCT ##A50 AlS A85 JAN APR  JUL OCTY AS0 A75 A85 JAN APR  JuUL oCT
MILWAUKEE TO WASHINGTON, 0.Ce. 550 N.MI.
53,000 3y 27 12 24 24 13 8 -41 =28 =13 =25 -25 -~38 =45 17 16 12 15
40,000 b4 43 35 Ll 45 27 "7 -69 -ub6 ~37 -uy -48 -—-67 -78 27 26 22 27
30,000 61 40 28 36 40 22 13 -65 =43 =29 -u0 -43 =63 -7u 27 28 19 28
20,000 L2 28 19 25 27 T4 8 -u4 =30 =20 =27 -29 -~h4u4 =52 22 21 13 21
MINNEAPOQLIS TO NEw YORK A8Y N.MI.
53,000 40 26 T4 26 25 15 10 =41 =27 -4 =27 ~26 =371 =uu 15 13 10 13
u0,000 63 42 41 Ly 47 3 22 -66  -Lu  -u2  -u7 ~49 =686 -T6 24 23 20 24
30,000 60 40 34 40 L2 26 18 -b4 -42 =36 -u3 -45 =63 -73 26 25 18 25
20,000 Ul 28 23 27 29 17 " -43 -29 =24 -29 -30 -43 =50 20 19 12 19
MINNEAPOLTS TO OMAHA 288 N.M1.
535,000 =19 =15 -8 =12 -13 =23 =29 16 13 7 10 mn 1 -4 18 16 12 15
40,000 -~36 -24 -23 =22 =26 -Ly -53 27 20 18 16 20 3 -7 28 25 23 29
30,000 -32 =21 -18 -1v =22 =41 =51 24 16 15 iL 17 -1 -1 31 29 20 29
20,000 =18 -13 =12 -12 ~-13 =26 =34 14 10 10 9 " -2 -9 22 21 13 21
MINNEAPOLYS TO SALT LAKE CITY 859 N.MI.
53,000 -32 =22 -15 =22 -22 =32 =31 30 22 15 21 21 13 8 15 13 10 12
40,000 =50 -35 ~-u4 -LO -2 -58 -6b L7 33 42 37 40 25 16 23 21 20 24
30,000 =-uH =335 =36 35 -37 54 =62 42 3 34 32 35 19 10 27 24 17 25
20,000 -30 =21 =22 ~-24 -24 =35 =41 28 20 21 22 23 12 6 19 17 12 17
MINNEAPOLIS TO SEATTLE 1212 NeMl.
54,000 -3t =19 -15 =25 =22 -30 =35 30 19 15 24 21 13 9 13 11 9 10
40,000 -45 =30 ~-47 =39 -38 =51 =59 Ly 28 36 a7 36 23 16 20 18 18 22
50,000 -u45 -40 -~-34 -38 -36 =51 =60 43 28 32 36 35 20 13 23 22 17 23
20,0006 =31 =21 =22 =27 =25 =35 -ut 30 20 21 26 24 4 9 16 15 1 15
MINVNEAPOLTS TQO SPOKANE i 1022 N.MI.
53,000 =~32 -19 =15 =25 -22 =31 =36 | 31 19 15 24 21 13 9 14 1 9 1
40,000 -ué6 -30 -L0 -39 -39 =53 =-4] us 29 38 37 37 23 16 20 19 19 23
30,000 ~L6 =30 =35 -39 -37 =52 -61 Ly 28 33 36 35 20 12 24 22 18 24
20,000 -32 =~-21 =22 =27 =25 -36 ~42 31 20 22 26 24 14 9 17 16 12 16
MINNEAPQOLLS TO WASHINGTON, D.C. 807 N.M1.
54,000 14 25 13 24 24 13 9 -3y =26 =135 =25 -25 =36 =43 16 u 1 13
40,000 60 o) 38 ul Ly 28 19 -65 ~43 -39 -uy -47 -b4 -Tu 24 23 21 25
30,000 ST 38 30 36 39 23 14 -61 -ul =32 -u40* -u42 -60 -~70 26 26 18 26
20,000 uQ 27 20 24 27 15 9 -42 -28 =21 =27 -28 ~L2 =50 20 20 12 19
MINNEAPOLTS TO WwINNIPLG 342 N.MI,
53,000 =23 =11 -9 =17 -4 =24 =30 21 9 8 16 13 3 -2 16 13 1 Ty
u0,000 -31 -18 =26 -27 -25 -u42 =51 26 15 22 23 21 5 -4 24 22 22 28
30,000 -3t =20 -22 -2¢ -2 -u2 =52 25 17 19 22 21 3 -6 28 21 21 28
20,000 =23 -16 _-15 -1¢ -18 =31 -38 21 14 14 17 16 4 -3 21 20 14 20
MONCTON 1O MONTREAL 376 N.MIY.
535,000 ~41 ~2u -16 -40 -26 -39 -u¢ L0 23 15 29 26 14 9 4 15 12 15
B,000 -66 ~43  -u3 =55 -5t =71 -82 b4 ul L2 52 u9 30 20 29 217 25 29
30,000 =67 =42 -4Z2 -u9 -8 ~68 -81 59 39 40 u7 us5 26 15 35 31 23 29
20,000 ~-u2 ~-27 =271 -34 -32 =471 =55 40 26 26 32 31 17 Q 24 23 15 22
MONCTON TC TORONTO 651 N.M1.
53,000 ~-ul -24 ~15 =29 -26 38 ~-UuS 40 24 Ty 29 26 15 9 17 14 12 14
40,000 -a8  ~u3 ~L42 ®-5% -5t =70 -80 55 L1 40 51 L9 31 21 21 25 23 26
50,000 =65 ~u1 -39 -uj -u7 =67 -78 61 38 38 ) 45 26 17 32 29 21 21
20,000 =~u3 =27 =~26 ~33 -41 -u5 ~53 ' 26 25 31 30 17 10 22 21 14 21
MONTREAL TO NEW YORK 290 N.MI1.
53,000 ¢ 0 3 -5 -2 =13 w2 =2 -y 3 S R R TR I A R T TR PSR & S -
0,000 -1/ - U o -1 -6 =26 ~-306 -7 -3 -5 3 -2 =21 =31 30 2H 25 29
30,000 ~11 -2 -1 -10 -6 =26 ~317 -2 -9 ~3 3 -2 =21 =32 | 3y 37 22 30
20,000 -2 0 0 -6 -3 -7 =26 2 ~h ~2 3 0 =~lu =22 2u 24 4 23
HONIREAL TO SAGHENAY 214 N.MI.
535,000 2% 1 6 17 14 3 -3 -26 =12 -1 =19 -15 =27 =33 18 15 13 15
40, Q01 i V7 ‘o 29 24 5 -5 -42 -2} =21 =35 -29 ~49 ~59 29 27 26 29
30,000 37 1o 19 26 22 2 -9 -u40 =21 -20 -3 -27 =-uR -50 34 32 2k 30

0,00 24 [} B 17 15 1 -7 ¢ =26 -3 =135 =20 -7 =32 -ul 25 23 15 23

SHEADWINDS==COMPUTED FOR A& UWS0~KY A[RSPEED.
sea-~ENOTL S ANNUAL EUUIVALENT HEADWIMDS FOR OINDICATED PER CENT HELIABILITIES.
YEINUS SToNS DENUTE HEADWINDS.
THE BOEING COMPANY NO. D6=9176
PaLL 120 TRANSPORT DIVISION




EQUIVALENT HEADWINGS AND STANDARD DEVIATION IN KNOTS FOR GRELAT CIRCLE AIR RQUTES

HEIGHT . EQU I VAL ENT HEADWTINDSs STANDARD DEVIATION ,
IN DIRECT RETURN ;
FEET JAN APR JUL OCT =«A50 ATS5 A85 JAN APR  gUL OCT AS0 A75 AB5 JAN APR  guL OCT ;
a
MONTREAL TO ST. JOHN 331 N.MI. 5
53,000 40 24 6 29 26 15 9 | -41 -24 -16 =30 -27 -39 ~-ué i8 16 13 15 *
40,000 bu u2 42 52 50 30 20 | -67 -ub  -uu -S54 -52 ~-72 -83 30 27 26 29
A 30,000 60 Lo 4 46 b6 26 15 | -63 -43 -u2 -ug -u8  -69 =81 36 32 23 30
5 20,000 ug 27 26 32 31 17 9 | -u2 -28 -271 =33 -32 -u? -55 24 23 15 23
MONTREAL TO TAMPA 1130 N.MI.
53,000 =235 -12 1 =12 -1 -22 -28 18 9 -2 10 g =1 -6 14 13 9 13
40,000 =34 -2u -5 =26 -22 -38 -ur 22 16 2 20 15 0 -8 22 22 17 22
30,000 -~31 -18 -7 =22 =18 =34  -u2 21 ? 5 17 13 o -7 21 22 1k 21
20,000 =22 -2 -6 -1k -12 =24 -30 17 9 5 12 10 0 -5 17 17 9 16
MONTREAL TO TORONTO 273 N.MI.
53,000 -40 =24 =-13 =28 =25 -38 -ub5 38 23 1227 24 12 7 18 16 13 15
; 40,000 =65 -uz =38 -9 -u8 -68 =79 62 39 36 uéb us 26 16 29 28 25 29
30,000 =64 -38 =35 -us -uh -66 78 60 35 33 w2 ul 21 11 33 31 23 30
20,000 -42 =25 =-23 -30 -29 -u5 =54 Lo 23 22 29 28 13 6 24 23 15 23
MONTREAL TO VANCOUVER 1986 N.MI.
55,000 -31 =18 -16 =25 =22 =29 -33 30 18 15 24 21 14 1 11 8 7 9
40,000 -uu =28 -36 -38 =37 -uB -54 w2 27 3y 36 35 24 18 15 15 15 17
30,000 -u6 =-30 -3 -33 -36 =~u9 =56 u3 28 32 36 35 23 16 18 18 1k 18
20,000 =32 =20 =23 =-2¢6 -25 ~-3u -38 30 19 22 25 24 16 11 13 13 10 13
j MONTREAL TO WASHINGTON, D.C. 423 N.MI.
53,000 =22 ~-10 -2 -5 -11 =23 -40 18 8 1 13 9 =2 -7 18 16 12 15
40,000 -34 =20 -12 -28 ~23 -u2 =53 21 13 8 21 15 -3 -13 29 2T 24 28
0,000 -342 -18 -13 =25 -21 -u0 -51 21 (B 9 19 i -4 =14 31 30 21 29
i 20,000 =23 =10 -8 -16 -13 -28 -36 17 6 7 13 10 -3 =10 | 23 22 14 22
NASHVILLE TU NUW YOURK 663 NoMI1.
53,000 uf 50 6 26 26 12 5 | -u8 -31 -6 =27 -27 -43% =51 16 16 1 14
40,000 70 utr 2y uy u6 27 17 | =T4 =50 =27 =51 -49 =70 -82 26 26 21 26
30,000 bl u3 22 ul ul 22 14 | -68 ~46 -23 -ub -u3 -65 =77 25 27 17 26
. 20,000 us 28 16 21 27 lu 8 | -47 -30 ~17 -28 -28  -u4 -53 20 20 A 19
NASHVILLE 10 ST. LOUIS 235 NoMI.
53,000 =38 =27 -9 =20 -22 =36 ~uy 35 25 8 19 20 3 19 17 12 16
40,000 -58 -42 =25 ~38 -40 -61 -T2 L9 38 23 su 35 16 6 29 28 23 28
50,000 =51 -3%7 -18 ~32 -33 -54 =-65 uu 33 17 28 29 11 1 29 29 18 30
20,000 =-33 =25 -12 =21 ~21 =36 -u45 29 23 1 19 19 7 0 22 22 12 21
i NASHVILLL 10 TULSA BU5 NoMI.
54,000 =50 -36 ~6 =26 -29 -5 =53 L9 36 5 26 28 12 5 18 16 11 15
L0,000 =78 =56 =23 -50 -50 -73 -86 75 54 22 ug 49 27 17 28 27 21 26
50,000 -67 -u8 -16 -u0 -4t -85 =77 65 Wb 15 38 39 18 9 24 27 17 28
1 20,000 ~-u4 =32 -12 -2u -26 -u3 =52 43 31 1 23 25 LA 5 21 20 1 19
NASHVILLE TO WASHINGTON, D.C. UBT N.MI.
93,000 b9 32 5 26 27 1l u | =50 ~33 -5 =27 =28 -u5 =52 17 V6 B 15
40,000 73 50 22 u9 ug 26 16 | =76 =53 =24 =5} -50 =~72 -85 27 27 21 27
$0,000 66 Ly 19 ul ul 21 12 | -69 -u7 -20 -huy -43 -66 -78 25 27 17 27
20,000 L6 30 is 26 27 13 T | ~u7 -3t =15 =27 -28 -45 -5u 21 21 12 20
Nt W ORLEANS 10O NEW YORK 1025 N.MI.
. 53,000 4l 26 -1 20 22 6 0 | -uu =28 0 =22 =23 =38 ~-ub 1 iy 9 14
] 40,000 Sv u? 1 u0 38 18 9 | -66 -u7 -13 -uu -u2 -62 ~-73 22 23 18 2z
< 50,000 53 36 11 35 32 15 T | =59 ~u0 =12 =36 -35 =56 =66 21 23 s 22
20,000 34 24 a 20 20 u -u0 =26 -9 -22 ~22 =37 ~-u5 17 17 9 16
NEw ORLEANS TO ST. PETERSBURG 416 N.MI.
54,000 L3 35 -5 17 24 3 =5 | -uuw -36 5 -18 =25 -u2 ~u9 16 16 10 16
40,000 6u 96 3 37 ] 16 S | -63 -58 -4 -39 -u2 -b4 75 24 25 18 22
10, 00¢ Ly ul 3 28 31 i 2 | =51 -uS -4 =30 -32 -52 =62 21 22 kN 21
20,000 30 26 1 14 16 u -1 -31 =27 -2 -4 -7 -31 -39 7 16 9 15
NEwW ORLEANS TO SHRLVEPORT 2355 N.MI.
535,000 =-$6 =30 0 -7 -20 =35 -u3 32 23 0 16 18 L -2 ‘ 17 17 1 16
Wi, 000 =54 -uv9 -y =37 -36 =53 -89 uL L3 8 3k 32 12 2 28 27 21 23
30,000 -nu  -48 -7 -28 -?23 -uB -39 14 34 6 26 24 7 -1 l 26 26 16 25
29,00 -2t -én -2 =15 =15 -30 -48 | 2m 22 2 la 1 2 - 19 18 10 17

2L ADWINDS=-=COMPLTED FOR A 4S0-K1 ALIRSPEED.
2ea--0DENDOTES ANNUAL EwUIVALENT HeaADWINUS FOR OINDICATED PER CENY RELIABILITIES.
HINUS STuNS DENOTL HEADWINDS.

THE BOEING (OMPANY NO.  06=-917s
TRAMSPOUT DIV]ISION PAGE 121




LQUIVALENT HEADWINOS ANO STANOARD OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HEIGHT EQUI VALENT HEAOQO WI NDSs STANDARD DEVIATION
IN Ol RECT RETURN
FeeT JAN APR  JUL OCI ##A50 A75 A8S JAN APR JUL o0OCTY A50 AT7S A85 JAN APR JUL 0T
NEW ORLLANS TO TAMPA 423 N.MI.
53,000 L3 35 -5 18 24 3 -5 -4y =35 5 =18 -25 =42 =49 16 16 10 16
40,000 60 56 3 38 40 16 5 -63 =59 -4 -39 -42 <65 -76 24 25 18 22
30,000 49 Ly 3 29 31 11 2 =52 ~-u5 -4 =30 -32 =53 =62 21 22 14 21
20,000 30 26 1 Ty 16 [N -1 -31 =27 -2 =14 -17 =31 -39 17 16 9 15
NEWPORT NEWS TO NEW YORK 245 N.MI.
54,000 27 13 0 17 13 1 -5 =31 =16 -1 =19 -16 <30 -38 19 18 12 16
40,000 33 24 11 31 24 5 -5 45 -31 =15 =37 -31 =52 -63 30 29 24 29
30,000 32 22 13 27 22 4 -5 ~L2 -29 -15 -32 -28 -8 =60 30 30 20 29
20,000 27 Ty 10 19 16 3 -4 =32 =17 =11 =21 -19 =34 =43 23 23 13 22
NEW YORK TU NORFOLK 251 N.MI.
53,000 -24 -1y 0 -7 -4 =27 -35 23 1 -1 15 11 -1 -7 19 18 12 16
40,000 -840 =28 -12 -3u -28 -uB8 =59 28 20 9 28 21 1 -9 30 29 2y 29
50,000 -38 -2% -13 =29 =25 -45 =56 26 19 11 24 19 ! -9 30 30 19 29
20,000 =29 -1% -0 =19 17 =32 -40 23 12 9 17 Tu 1 -6 23 23 13 22
NEW YORK TO PHGENIX 1866 NJMI,
534,000 -4 -42 -9 =25 =27 =39 -~us L2 31 Q 25 27 15 Q? 12 i 8 10
40,000 -7 =50 =42 -u4 -48 ~65 -Tu 68 48 30 us3 ho 32 25 19 18 15 18
30,000 -62 -u4S5 =24 -39 -uQ =57 =67 60 b2 23 36 38 24 18 20 19 12 18
20,000 -ui -29 =171 =24 =26 =38 ~-uy 39 28 16 23 25 15 11 15 [n% 8 13
NLW YORK TO PITISBURGH 293 NaMl.
53,000 -9 =31 -12 =30 -79 -y ~53 ug 31 11 29 29 15 9 19 17 12 16
u0,000 —(7 =52 =38 =53 -S54  -7% -B7 75 50 36 51 52 32 21 29 29 24 29
30,000 -74 ~-uvy  -32 -—uv¢ -48  -71 -84 72 ué 31 us W7 27 i7 30 30 20 30
20,000 =51 =3%%4 =22 =31 ~-33 -u9 =59 L9 32 22 3C 31 17 0 23 23 13 22
NEW YORK TO PGRTLAND, ME. 238 N.MI.
54,000 31 16 5 2?2 8 6 -1 -35 =18 ~6 =23 -19 =335 =4l e 17 12 16
40,000 46 29 22 38 33 15 3 =54 =34 ~26 —u3 -39 =60 ~-T71 30 29 26 30
30,000 Ly 27 2,2 33 30 10 0 |, -52 =32 =25 =371 -35 =57 =69 35 32 22 30
20,000 53 19 15 23 21 7 o} -37 =22 ~-16 -25 -24 ~u40 ~u8 24 2h Iy 23
Niw YORK TO RALL1GH 370 NoMl.
53,000 =37 =21 -2 =21 -19 =34 -u2 33 19 1 20 \d L -2 18 7 12 16
40,000 =53 =37 -7 -u1 -36 =57 -~48 u3 31 T 37 31 11 1 ’8 28 23 28
30,000 -50 -34 -16 -36 -42 -53 =64 L 29 14 32 27 10 1 28 29 18 28
20,000 -36 =21 -12 =23 =22 =51 -ué 32 18 B 21 19 7 0 22 22 12 21
NLW YORK TO RICHMOND 250 N.MI.
54,000 =38 -21 -5 =23 -20 =35 ~uj 3L 19 2 21 18 0 -1 19 18 12 16
40,000 -5 =38 -20 ~u3 -38 ~60 -11 45 32 17 38 32 13 2 50 29 2h 29
30,000 =52 =3% =19 ~37 34 =56 -67 %] 30 17 43 29 1 1 30 50 20 50
20,000 -38 =22 -14 =24 -23 -39 -us8 A4 19 13 22 21 7 0 ?3\ 23 13 22
NEW YORK TU ROCHESTER, N.Y. 229 N.MI.
53,000 ~-3u -24 -12 =20 =22 -34 -y ! 31 22 12 19 20 Q 2 19 17 13 16
40,000 =58 -39 =33 -37 ~41  -62 73 50 35 31 32 36 17 7 30 29 25 29
30,000 =56 -38 -28 -33 -37 ~59 =70 L8 3 26 28 33 T 3 32 31 22 30
20,000 ~3%6 27 -19 =22 ~25 ~40 ~u9 32 25 8 19 23 Q 2 24 24 14 23
NLa YORK TO ST. LCUIS 773 N.MI.
53,000 -uy ~352 -10 =29 -29 -43 =51 U¥3 3 10 28 28 15 ' 9 16 15 1 14
40,000 =17 =52 =35 =52 -53% -74%4 -8u 5 50 343 50 50 32 23 26 25 21 ?5
30,000 =12 -u8 -29 -usk k6 -67 -80 70 us 27 by uy 27 18 25 26 17 26
20,000 -uy -32 -20 -30 -31 -46 =55 u8 30 20 29 30 17 11 20 20 12 19
NEWw O YURK TO SAN FRANCISCO 2240 N.MI.
93,000 ~-38  ~27 -13 =25 -25% -3u -39 37 26 13 24 24 16 12 11 10 7 9
H0,000 -61 -42 ~u0 ~uu ~ub6 =59 ~b66 | 59 Lo 38 '] Ly 32 26 17 16 14 17
30,000 =5% =39 =31 -43 49 =53 =61 52 37 30 35 37 26 20 19 18 12 18
20,000 =36 =25 =20 -2% =26 =35 =41 35 2u 20 23 25 16 12 ih 13 B 13
Niw YORK TO Statilud 2098 N.M].
94,000 ~3u -22 -1§5 =25 ~-724%5 =31 -36 i3 21 15 25 22 15 12 11 9 7 Q
3,000 -52 -3% -39 -y} -1 -53%5 =60 50 33 37 39 39 28 22 16 15 15 HE]
30,000 =52 -3 -4 -39 -39 =82 =59 49 32 33 5T 37 25 19 19 H 4 14
20,000 =35 =~24 =22 =217 -2 ~36  —ul 3y 22 22 26 25 7 13 14 14 9 13
PHEADWINDS=—COMPUTED FOR A  uS0-KT AIRSPEED.
*oA-=DENDOTES ANNUAL tQUIVALENT MEADWINDS TOR TNDICATED PER CENT RELIABILITIES.
YINUS STGNS DENUGTE HULADWINDS,

THE BOEING COMpPany NO. DHe-91174

FALL V122 TRANSPORT DIVISION




EVUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HETGHY EQUIVALENT HEADWTIND S« STANDARD DEVIATION
iN DTRECT RETURN
FEET JAN APR  JUL OCT #e¢AS50 A7S5 AB8S JAN APR  JUL OCT A50 AT5 A85 JAN APR JUL OCT
NEw YORK TO TAMPA 874 N.MI.
53,000 -29 -16 2 -4 -13 =271 =33 24 13 -3 12 11 0 -5 15 15 10 14
40,000 =41 -32 -5 =30 -26 -45 -S54 31 24 3 25 20 4 -5 23 24 18 23
30,000 =36 -24 -6 =25 -22 =38 -~u7 28 19 5 21 17 3 -4 21 23 14 22
20,000 -26 -17 -7 =16 -15 27 -3y 22 1y 6 14 13 3 -2 17 17 9 16
! NEW YOKK TO TCLEOO 456 NaMI.
53,000 =47 -31 =13 =29 -29 -43 -50 L6 30 12 28 28 15 9 18 16 12 15
40,000 -7 =50 -39 =51 -5% -13 -85 73 48 37 48 51 31 22 28 27 23 27
30,000 =72 -47 =33 -u¢ -48 69 ~81 70 45 32 43 46 26 17 28 29 20 28
20,000 -49 -33 -23 -30 -32 -u8 -57 47 31 22 29 31 17 11 22 22 13 21
NLW YORK TO TORONTO 318 N.MI.
53,000 =37 -25 -13 =23 -235 ~36 -43 3L 24 12 21 22 11 5 18 16 13 15
40,000 =61 -4l -36 -4} ~4lh -6y =75 55 38 33 36 40 21 | ] 29 28 2h 28
30,000 =59 -u0 =30 -36 -40 =61 -73 53 36 28 32 36 17 7 31 31 21 30
20,000 -39 -28 -21v -2y -217 -u42?2 -50 35 26 20 22 25 11 4 23 23 4 22
NEW YORK TO TUCSON 1852 NaM1.
i 55,000 -u4 -33 -8 =25 -28 -39 -u5 43 32 7 24 27 14 8 12 11 8 10
40,000 =71 =52 -28 -u6 -48 ~-65 =175 69 49 27 L 4o 31 23 19 18 15 18
30,000 -63 -46 =22 -38 -40 =58 -67 60 43 21 36 38 23 17 20 19 12 18
20,000 -u1 =29 -~15 =23 -25 -38 -4y 40 28 15 22 2y 15 10 15 14 8 13
i NEW YORK TC WEST PALM BEACH BOU N.MI.
53,000 -21 =10 3 -10 -9 =20 -27 15 7 -3 8 6 -4 -9 15 15 9 15
40,000 -30 -2 -1 =23 -19 =36 =45 18 16 0 17 12 -3 -1 23 23 17 23
» 30,000 =26 -17 -3 ~19 -15 =30 -39 17 10 2 15 10 -3 =10 21 22 14 21
I 20,000 ~-18 ~12 -6 =13 -11 =22 -28 14 9 5 1 9 0 -5 17 17 9 15
. NEW YORK TO YOUNGSTOWN 315 N.MI.
53,000 -7 =31 =~13 =29 -29 -u3 -51 L6 30 12 28 28 15 9 18 17 12 16
40,000 =76 ~51 ~39 =5] -53 -7y =86 74 49 37 49 51 31 21 29 28 24 28
30,000 -73 -u8 -33 -u¢ -48 70 -83 70 L6 32 u3 u6 26 16 30 30 20 30
20,000 -50 -33 =23 =31 -32 -y9 =58 48 32 22 29 31 17 10 23 23 i 22
OAKLAND TO PHOENIX 560 NeMI.
53,000 31 23 35 17 18 6 1 -32 -~24 -4 =18 -19 =31 -38 17 15 1 13
40,000 u6 38 18 30 32 15 6 -49 -u1 =-21 -32 -35 =53 =63 27 25 21 24
30,000 39 3y 13 24 26 9 1 42 =-36 =15 =26 -28 -u47 =57 30 26 19 23
20,000 25 20 7 12 15 3 -3 =21 =21 -8 -13 -16 =29 -37 21 19 12 17
OAKLAND TO SALT LAKE CIVY 510 N.MI.
53,000 27 22 14 19 20 10 5 -29 =23 -14 =20 -20 ~-31 -3r1 17 14 11 13
40,000 39 31 35 33 35 17 8 -43 =33 ~37 -35 -37 -5 =463 27 25 22 26
30,000 35 28 26 25 28 11 2 -39 -41 -2t -28 -31 -u49 -58 30 27 20 26
20,000 22 18 16 15 18 6 -1 =24 -19 =17 =16 -19 -31 -38 22 20 13 19
OKLAHOMA CITY TO ST. LOUIS LOT N.MI.
53,000 39 30 5 21 23 9 3 -4 =31 -6 =22 -2y -39 -u7 18 16 12 15
40,000 66 us 20 39 ul 21 1 -70 -48 =22 -42 -4y ~66 -T79 29 27 22 27
30,000 56 39 1y 30 32 13 b =60 -42 =15 =33 -35 -58 -70 29 27 17 28
20,000 36 25 B 19 21 8 2 -38 =27 -11 -20 =22 =31 =46 22 20 12 19
ONTARIO TO SAN FRANCISCO 316 NoMI,
53,000 =28 =20 -2 =15 =15 =-28 -35 27 19 2 4 14 3 -3 i8 16 12 14
40,000 ~u2 =35 ~lu =26 -28 -uB -58 38 32 10 23 25 7 -3 28 26 22 26
30,000 -36 =32 11 =21 -24  -4y3 -53 32 29 Q 19 21 3 -6 31 28 21 25
20,00¢ =24 =17 -6 =11 -13 =27 =45 22 16 6 10 12 0 -6 23 20 13 18
PANAMA CITY TO TAMPA 213 N.MI.
55,000 33 30 -2 1y 18 3 -4 -36 =31 2 =15 -20 -346 -uy 16 17 1n 18
0,000 LS ul 5 29 30 10 0 ~-51 -u9 ~-6 =32 -3 =55 =66 26 26 19 24
307000 32 37 4 23 24 s -1 | -41 -39 -5 =25 -27 -u45 =55 22 23 15 22
20,000 23 21 3 10 13 2 - -25 =23 -3 -1 -13 =27 =35 | 118 17 Q 15
PHILADLLPHIA TC PITTSBURGH | - 231 N.MI.
$45.,000 bk -42 ~12 =29 -29 ~u4h  -52 ul ER| 12 28 28 15 8 19 17 13 16
BO,000 =18 -52 -38 -%1 -53 -7%  -A7 75 50 36 L3 51 31 20 | 30 29 25 29
30,000 T4 -%9 =31 =45  -u8 -71 -84 1?2 ub 30 L3 L6 26 16 29 31 20 30
20,006 -9 -3 ~-22 =30 -32 -—u9 =59 | ue9 33 21 29 31 17 10 2k 23 13 23

SHEAOWINOS-=CUMPUTED FOR A LSO-XT AIRSPEED.

srA-—DENOTLS ANNUAL BUUIVALENT HEADWINDS FOR INDICAYED PER CENT RCLIABILITIES.

MINUS STONS DENOTE SLADWENDS.
THE BOLING COMPANY MU, De~Y1T4
TRANSPORT DIVISION VaLE 123




EQUIVALEONT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES
HE IGHT E QU1 VALENT HEADWIND S» STANDARD DEVIATION
IN DYTRECT RETURN
FELT JAN  APR JUL OCT #=A50 A7S5 A8S JAN APR JUuL OCT AS0 ATS A85S JAN APR  JUL 0oct
PHILADELPHIA TO ROCHESTER, N.Y. 223 N.M1.
53,000 =-22 -1t =10 ~-i2 -l =26 -32 17 15 9 10 12 1 -4 19 17 13 16
40,000 -1 =27 -24 =23 -28 -u48 -59 29 21 21 15 22 2 -8 30 29 25 29
30,000 -3¢ -27 -19 =20 -25 -~kb6 -57 28 21 16 LR 19 0 -10 3 31 21 30
20,000 -2 =20 -13 -13 -17 =31 -u0 18 17 1 10 14 0 -7 24 24 1 23
PHILADELPHIA TO ST. LOULS 705 N.MI.
53,000 -9 -33 -10 =29 -29 -ui4 =52 by 32 10 28 29 15 Q 16 15 R 14
40,000 -78 =53 =-34 -52 -53 ~73 -85 76 51 32 Lo 51 32 23 26 25 21 26
30,000 -73 -48 =27 ~-uéb -46 =68 -80 70 bé 26 43 by 26 17 26 26 17 26
20,000 =-S50 -32 -20 =30 -31 -7  -56 L8 31 19 29 30 17 1 20 20 12 20
PHILADELPHIA TO SAN JUAN 1373 NoMla
53,000 16 16 3 7 Q 1 -3 -20 -18 -3 -8 -1 =21 =27 13 13 8 12
0,000 22 V7 6 9 13 1 -5 -30 -24 -8 -13 -18 =~31 -39 19 20 13 18
30,000 20 16 5 [+ 11 0 -5 -25 =21 -5 -9 -14 =26 -3 18 17 n 16
20,000 11 Q -1 -2 3 -4 -8 -13 -1 9] 1 -5 -l -19 13 13 7 LI
PHILADELPHIA TO YOUNGSTOWN 262 NoM1e
53,000 -5 -30 -13 =27 -21° -2 -50 L3 29 12 26 26 14 8 19 17 13 16
40,000 -~-7T4 -50 -38 ~-us8 -51 -73 -84 71 L 36 by 49 28 18 29 29 24 29
40,000 ~-11 —-u41 -31 -~-u3 -46 -68 -81 68 Lb 30 40 b3 24 14 29 30 20 30
20,000 -u8 -33 -21 -28 -31 -u7 =57 46 32 21 27 30 15 8 24 23 14 23
PHOENIX TO SAN DI1EGO 263 NoMla
53,000 -35 =31 -5 =20 -22 =36 -u3 34 31 4 19 21 8 1 19 16 12 15
40,000 =53 -ug =27 =35 -40 =59 -69 51 Lo 25 34 38 20 11 28 26 21 25
30,000 -46 -41 -y71 -28 -31 =50 -61 W3 29 16 26 29 12 3 31 26 18 22
20,000 -2 =24 -9 -13 -17 -30 -39 27 24 Q 12 16 5 -1 22 19 1 17
PHOLNIX TO SAN FRANCISCO 565 N.M1.
53,000 -32 =25 -4 =18 -1 -32 -38 31 24 i 17 18 6 1 17 14 R 13
40,000 -49 -1 -21 -32 -35 =53 =63 Lo 38 19 30 32 15 [ 27 25 20 24
30,000 =42 =37 =15 =26 ~-28 -4l =57 39 34 iL} 24 26 10 1 29 26 19 23
20,000 27 -21 -8 -13 -6 -29 -37 25 20 8 12 15 3 -2 21 19 12 17
PITTSBURGH 10 RALEIGH 285 N.M1L.
53,000 [ 7 7 2 5 -6 =12 -10 -10 -7 ~5 -8 =19 -2y 18 17 12 16
40,000 11 Q 12 -1 8 -10 -21 -26 =11 =15 -1 -16 =35 =45 28 29 23 28
30,000 11 8 ] 0 6 ~-11 =20 -24 =15 -8 -6 -13 -31 =40 26 29 18 29
20,000 b} 10 4 0 L -8 =15 -12 -13 -5 -3 -8 =21 =29 22 22 13 21
PITTSBURGH TO ST. PETLRSBURG T64 N.M1.
54,000 ~14 -6 4 -6 -5 =15 =21 8 2 -4 4 2 -8 12 15 15 H 15
40,000 =~20 -1u 3 =16 -1 =28 -37 7 5 -5 9 3 -12 =20 253 24 18 23
30,000 -17 -9 0 -13 -9 =24 =32 ) 2 -1 8 3 -10 -7 21 23 15 23
20,000 -13 -5 -2 -8 -6 =171 -23 <] 2 2 6 3 -6 =11 18 18 10 16
PORTLAND,y, ORE. TO RLNO 386 N.ML.
54,000 16 6 ~2 [ -k -9 ~-18 -8 1 -8 -7 =18 -24 7 15 11 13
40,000 19 iy 1 12 1 ~F =16 -25 -1i8 -5 =17 -16 -3 -44 28 24 23 28
50,000 b 13 1 13 1 -8 ~18 -24 -18 -4 -7 -15 =35 ~ué 31 29 23 29
20,000 12 r 2 5 -7 =14 -15 -9 -3 -1 -8 =22 -30 24 21 4 21
PORYLAND, ORE. TO SALY LAXE CITY SL6 N. Ml
% 3,000 29 17 8 20 18 B 3 -30 ~18 -9 =21 -18 -29 -36 16 4 11 13
40,000 b ’8 22 32 30 13 b ~43 -30 -2 -35 -33 ~51 =60 26 24 22 27
30,000 39 27 19 30 28 10 0 -2 =30 -2 =32 -31 =50 -60 30 28 21 28
20,000 26 17 13 18 18 [ -1 -2T ~18 ~1u =20 -19¢ =32 ~u40 21 20 13 19
PORTLAND, ORL. TO SAN FRANCISCO : LIT N.M1.
%$,000 / 0 ) 0 -1 -10 =15 -10 -1 5 -1 -1 =11 =17 17 14 11 1R
43,000 [ L -8 0 0 ~1r =26 ~12 -9 4 -5 -5 =23 =33 27 25 22 27
40,000 b b -9 2 1 17 =27 ~-12 -8 it -1 -5 =24 -35 31 28 22 24
20,000 b 1 -2 -1 0 =-13 -19 -7 -3 0 = -2 -i5 =23 23 21 14 20
PORTLAND, URt. 10 SPOKANE 239 N.M1.
54,000 i 15 14 20 ! 7 2 -19 -14 -1 =21 -17 ~-27 -33 17 15 12 13
B0,000 21 21 22 27 24 7 -3 ~3%2 =25 -23 -3 =27 =-u5 -55 21 26 24 29
30,000 30 22 24 26 25 & -5 -34  ~25 25 ~30 -28 -u43 -59 31 31 24 n
20,300 20 16 16 20 18 u -3 -22 =11 -1f -22 -1 -33 -4 23 22 16 22
CHLADWINDS-~COMPUTED FOR A UH0~-KT AIRSPLELED.
BeA-~DENOTES ANNUAL EQUIVALLNT HEADWINDS FOR INDICATED PER CENT RLLIABILITIES.
MINUS STLNS DENOTL MUADWINDS.
THE BOEING COMPANY NO. D6-9178
PA Lt 174 TRANSPOMT DIVISION




EQUIVALENT HEADWINDS AND STANDARD DEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT E QU1 VALENT HE ADMW I ND Ss# STANDARD DEVIATION
IN DI RECT R ETURN

FLET JAN APR  JUL DCT ==A50 A75 AS85 JAN APR JUL DCT A50 A7S5 A85 JAN APR JUL OCT

i PRINCE GEORGE TO VANCOUVER 283 N.MI.
53,000 6 -1 -3 =2 0 =10 -14 -9 0 2 1 -1 ~11 =16 17 14 12 13

40,000 4] -1 -1 =2 1 =15 =24 =11 -2 -1 -3 -4 =20 -29 24 23 23 25

30,000 3 -4 -2 -7 -3 =21 =32 -8 ] -1 2 -2 =20 =31 28 29 25 29

' 20,000 0 -y -1 -5 -2 =16 =23 -3 2 0 2 0 =-13 -20 22 21 16 20
PRINCE RUPERT T0 VANCOUVER LO8 NaMI.

53,000 23 10 6 14 13 3 -2 =24 =11 -6 =15 -13 -24 -29 16 14 11 12

40,000 30 17 16 23 21 5 -4 -32 =19 =11 =26 =24 =40 -u9 24 22 23 25

30,000 28 15 15 17 19 0 -10 -351 =18 -11 =21 =22 =41 =51 28 29 25 29

20,000 17 4 10 12 12 -2 -9 -19 -9 =11 =~15 -13 =27 =35 23 21 16 20

PROVIOENCE TO WASHINGTON, D.C. 309 NeMI.

53,000 -4y -25 -7 =28 -25 -40 -u8 ‘42 24 7 27 23 10 4 19 17 12 16

a‘ 40,000 -65 -45 -30 =50 -47 =68 =79 59 Ll 27 u7 43 23 12 30 29 24 29
30,000 -635 -42 -27 ~43 -42 =64 -76 57 38 25 L0 38 19 9 31 31 20 30

20,000 -u5 =24 -19 =29 =28 ~45 -S54 42 26 18 27 27 13 6 1 23 23 13 22

i GUEBEC TO SEVEN ISLANOS 285 NoMI.
53,000 29 14 10 23 18 7 2 -31 =15 =11 =24 -19 =31 -38 18 15 13 15

L 40,000 L 22 2y 39 32 13 3 -48 =24 -28 -u3 -35 -55 =65 24 25 25 28
30,000 40 22 22 26 29 10 -1 -4y =26 =26 -u0 -33 =54 -65 32 31 24 30

20,000 28 14 16 21 19 5 -2 ~30 =16 -17 =24 =21 =36 -uu4 23 23 16 22

REGINA TO wINNIPEG 287 N.MI.

53,000 29 17 16 23 20 12 7 -30 =17 -16 =24 =21 =31 =3¢ 16 12 11 13

40,000 Ll 24 34 3y 3y 18 9 -42 =25 -39 =34 -35 =52 =60 22 21 22 28

30,000 u2 25 33 33 33 16 6 -43 =27 -34 =35 =35 =52 =62 26 26 22 28

20,000 29 19 22 25 23 12 6 -30 -20 -~23% =26 -24 =36 -43 19 17 15 19

RENO YO SALT LAKE CiTY 366 NoMI.

54,000 30 23 T4 21 27 11 6 -31 =23 =14 =21 -21 -32 -34 V7 15 11 14

40,000 43 33 16 35 37 19 9 -46 -35 -37 =37 -39 -57 =66 28 26 23 28

30,000 39 30 27 28 30 12 3 -42 -33 -28 -30 -33 =52 -62 32 29 21 28

20,000 25 19 17 17 19 7 0 -26 =20 -14 -18 -20 -343 -ugQ 23 21 13 20

HENO TO SEATTLE L0 N.MI.

53,000 -16 -5 2 -6 -5 =16 =22 L -3 y y -5 =10 17 14 11 13

] 40,000 =-21 -4 -2 -1y -12 =30 -uoQ 15 1 -1 9 8 -y -18 27 25 23 24
30,000 -20 -14 -2 =14 -12 =31 -2 1y 10 -1 10 8 -11 =21 30 28 22 29

20,000 ~12 -6 -2 -6 -6 =19 =27 9 L 0 3 4 -7 =16 23 21 14 20

ROCHESTER, N.Y. TOU WASHINGTON, D.C. 254 N.M1.

54,000 -3 3 5 -2 1 =10 =16 wid -6 -6 0 -4 -1u =20 19 17 13 16

40,000 ¥} 2 7 -6 1 -18 =24 -15 -9 -11 -2 -9 =24 -39 30 29 24 29

30,000 1 3 3 -5 1 -14 -28 -4  -10 -6 -2 -8 =27 =37 30 31 21 30

20,000 o] 6 2 -3 P =12 -20 -7 -Q -4 -1 -5 -19 =27 24 23 14 23

[3

SAGUELNAY TOQ SEVEN [SLANDS 207 N.ML.

53,000 33 16 14 27 22 10 4 -34 =17 -14 -~28 -22 =35 -4l 18 15 13 16

40,000 Ly 25 31 Lé 37 18 8 -51 =27 -3u4 -u8 ~40 -59 =70 2R 25 25 28

30,000 4u 26 30 42 35 15 4 47 ~29 =32 -u45 -~34 =59 -70 32 3 24 30

20,000 31 16 21 25 23 9 1 -33 -11 =22 =27 =24 =39 -u7 23 23 16 22

ST. JOHMNS 10 SYONEY 312 NoMI.

" 53,000 =37 -21 17 =29 -25 -38 -u5 36 20 16 28 24 12 6 21 16 13 17
40,000 =54 -3¢ -y§ -57 -k -69 -80 55 37 L2 55 L7 217 17 30 24 26 30

% 30,000 ~-57 =38 -ul ~53 -47 ~68 =80 54 36 39 50 L 24 13 34 31 25 50
20,000 -uu =2% =26 =34 -31  ~ub =55 38 23 25 33 29 T4 6 26 pan 17 23

3 ST. LOUIS TU SAN FRANCISCO 150k N.MT.,
| 54,000 =37 -2 -}11 =23 24  -35 =40 36 28 M 23 24 1k 10 13 n 8 11
i 40,000 ~-60 -42 =36 -2 -4 =59 -b7 58 L0 35 39 42 29 22 21 19 16 20
30,000 =51 =3B =27 =35 -36 =51 =59 u8 36 26 32 34 21 15 23 20 14 20

20,006 =33 =24 -}7 =21 -23 =33 -39 31 23 1% 20 22 13 8 16 15 9 Tk

l STe LOUIS 10U Tampa 756 N.Ml.
g 54,000 22 19 u 1 13 3 -2 -27 =22 -5 =13 -16 =27 =34 15 1S 10 nm
43,00 26 26 12 20 21 [ -2 -38 -33 -14 =26 27 -4k -53% ‘ 2L 24 18 23

40, 00C 23 213 8 16 17 3 -y -32 =29 -9 =20 =21 =371 -u? i 22 23 T 23

] 20,000 1S 15 S 9 e 1 -l -19 =17 -6 =13 ~-12 -24 -30 18 Vi 9 16

SHEALRINDS~-COMPUTED FOR A 4S0-K1 AIKRSPEED.
eea-—PENOTES ANNUAL EQUIVALENT HEADWINDS FOR INDICATED PER CENT RELIABILITIES.
MEINUS STOUNS DENUTE wLADWINDS.
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CWUIVALENT HeADWINDS AND STANDARC DEVIATION

IN KNOTS FOR GREAT CIRCLE AIR RQUTES

HEIGHT EQU 1 VALENT HEADWINGOS STANDARU DEVIATICN
N D1 RECT RETU N

FEET JAN APR  JUL OCT ==AS50 A7S A8S JAN APR  JUL OCT AS50 ATS ABS JAN APR  JUL 0OCT
ST. LOUIS TO TULSA 304 NeMi.
53,000 -42 =31 -6 =23 -24 -39 -u7 39 29 5 22 23 Q 3 18 17 12 15
40,000 -70 -u8 -22 -u42 -4y -66 =79 66 Lu 20 39 41 20 10 29 27 23 27
50,000 =60 -41 -16 ~-3u ~-35 =58 -T71 56 38 15 31 32 13 4 30 28 18 29
20,000 -38 =27 -12 -2} =22 =34 -ui 36 25 1 19 21 8 2 22 21 12 20
STe LOUIS TO WASHINGTON, 0.C. 623 N.Ml.
53,000 49 33 9 28 29 15 8 -50 -34% -10 -28 -29 -4u4 -52 17 16 11 Ty
40,000 76 52 33 49 51 31 22 -718 -54 =~-32 =51 -53 ~74 -85 26 26 21 26
30,000 49 Lo 25 42 Ly 25 16 -72 -48 =26 -u5 -46 =-68 -80 26 27 17 27
20,000 L8 31 18 28 29 16 10 -49 -32 -19 =29 -30 -hks -55 21 20 12 20
STe PLTERSBURG TO WASHINGTON, D.Ce. T4 NeMI.
53,000 19 10 -4 9 8 =23 -8 ~24 =14 3 -n -10 -23 =30 15 16 10 15
40,000 24 19 =1 20 14 -2 -10 -35 =27 -1 =25 -22 =40 =50 23 25 18 24
30,000 21 13 2 17 12 -2 =9 -30 =-19 -3 =21 -17 -33 -u3 21 23 15 22
20,000 18 10 4 11 10 0 -5 -22 -13 -5 -13 -12 =24 =31 18 17 9 16
SALT LAKE CITY TN SAN FRANCISCO 519 N.Mi.
53,000 -29 =23 -4 =20 -20 -31 -37 27 22 T4 19 20 10 5 17 14 11 13
40,000 ~-u43 -33 -37 -45 -37 ~5u4 43 39 31 35 32 34 17 8 27 25 22 26
30,000 -39 -31 -27 ~-28 -31 -u48 -58 35 28 26 25 28 11 2 30 217 20 26
20,000 -2 -19 -VyI =16 -19 =31 =38 22 18 16 15 18 6 -1 22 20 13 19
SAN DIEGO TO SAN FRANCISCO 389 NeMi.
53,000 =26 -18 o -13 -13 -25 -33 24 16 0 12 12 i -5 18 15 12 1L
40,000 -3y -32 -9 -23 -25 -44% -S54 35 29 6 20 21 4 -6 27 26 217 25
30,000 -3358 =29 -8 =19 -21 ~-40 -50 29 26 <] 16 18 ! -8 30 21 20 24
20,000 -22 -16 -4 -9 -1y =25 -32 20 T4 3 8 10 -2 -8 22 20 12 T
SANOSPIT TO VANCOUVER 406 NeMi.
53,000 25 12 8 17 15 5 0 -26 ~13 -8 -18 -16 =26 =32 16 T4 12 13
40,000 34 22 20 29 26 10 1 -36 -24 -2V -32 -28 ~u45 -S4 24 23 23 26
30,000 32 21 18 23 24 5 -6 -35 -24 -20 =21 -26 -u45 =56 28 29 25 29
20,000 21 i 13 17 15 1 -6 -23 =-13 -14 =19 -17 =-31 ~38 23 21 17 21
SAN FRANCISCO TO SCATILE 589 N.MIi.
53,000 -1¢ -1 S -1 -1 =11 -16 7 -1 -6 -1 -1 -10 =15 17 14 R 13
40,000 -1 -8 4 -5 -5 =22 =3 5 3 -7 0 0 =17 =26 26 25 22 217
30,000 ~11 -7 3 -6 -5 -23 =33 L 2 -6 1 0 =-yr =27 30 27 22 28
20,000 -6 -2 i 0 -1 -4 =21 3 0 -2 -2 0 -13 =19 22 20 14 20
SAN FRANCISCO TO WASHINGTON, D.C. 2116 NoMI.
53,000 38 28 12 24 25 16 1 -39 =-24 -12 -25 -25 -35 -ul 11 10 4 9
40,000 &1 42 36 41 i 32 26 -64  ~44 -33 -Uuy -46 =60 =67 18 17 15 18
30,000 53 38 28 35 37 25 19 -56 =40 =29 =37 -39 ~53 =61 19 18 12 18
20,000 35 25 18 213 24 16 i2 ~37 =26 -19 =24 ~25 =35 -4} Ty P3 8 i3
SASKATOON 1O WINNIPLG 381 N.Mi.
54,000 30 15 14 24 20 11 4 -30 -16 -15 ~24 -20 =30 =36 16 12 10 13
40,000 3 22 32 32 31 16 4 -L0 =23 -34 =34 ~-33 -u8 -57 22 20 21 26
30,000 1V 23 29 32 31 T4 5 -42 =25 -3 -3u -335 =50 =59 25 25 21 21
20,000 2v 19 20 25 23 12 6 -30 -20 =21 =76 -24  -35 -u2 18 17 Vi ¥4
SAULT STL. MARIE TO TORONTO 266 N.MI.
v4.,000 30 19 13 21 20 g 4 -32 =20 =-1iw =22 -21 =33 -4y V7 15 13 15
43,000 W 41 36 39 ir 19 9 -52 =34 -39 =39 41 =54 -6v 24 21 24 24
$0, 00t bt 32 32 53 35 16 6 =52 =35 -3 -37 =39 =57 -1y 31 30 23 30
20,000 124 Y4 2? 22 24 10 3 -35 -24 =23 -24 =26 -4) ~uy 2h 23 15 23
SHREVEPUORT TO TULSA 247 NoMi.
54,000 =22 -1y -5 =1 -12 -2u4  -30 16 11 5 9 9 =1 -1 13 17 12 16
L, 004 -26 =23 =12 =23 =21 =39 -u9 12 15 10 | [7i T4 -4 -13 39 28 21 26
30,300 =21 -1¢ -9 -20 -16 ~34 -u3 1 13 3] 19 1 -5 -1 29 21 1 28
20,300 -1y -1 -6 =11 -1y =235 -30 IR IR 5 9 9 =3 -3 27 20 H 19
SYRACUSL TU wASHINGTON, D.C. 259 NoMl.
53,000 =1y -9 2 -10 -1 -¥9 =25 10 2 -2 ] 4 -7 =14 19 V7 13 16
B2,000 -2 - 12 -4 ~20 -3 -33 -uy [ 4 -1 12 S =-la -2u 30 29 25 29
4, DO -y =10 -6 -1 -12 -32 -u3 5 3 3 IR S =13 -23 31 31 21 40
21,00 ~tu b -4 =1} -8 =22 -30 8 0 ? 8 L -9 =17 24 23 Vi 23

ity ALW INDS=-COMPUTED FOR & u50-xT AIRSPrED.
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EGUIVALENT HEADWINDS AND STANDARD OEVIATION IN KNOTS FOR GREAT CIRCLE AIR ROUTES

HE IGHT EQUIVALENT HEAOMWI ND Se STANDARD OEVIATION
N OITRECT = RETURN
FrET JAN APR  JUL OCT esA50 A75 AB85 | JAN APR JUL OCT A50 A7S A85 JAN APR JUL oOCT
TAMPA TO TORONTO 953 N.MI.
©53,000 7 2 -4 y 2 -7 -12 -13 -5 3 -6 -5 -15 -20 1y 14 10 14
40,000 5 4 -5 9 3 -12 -20 -19 =12 2 -15 -11 -26 -35 23 23 18 22
304,000 5 1 -1 8 3 =10 -7 -16 -8 -1 -13 -9 =23 =31 21 22 15 22
20,000 7 1 1 6 3 -6 -12 =12 -4 -2 -8 -6 -~-l6 =22 17 17 10 16
TERRACE TO VANCOUVER : 375 N.MI.
53,000 20 8 I 11 10 1 -4 =22 -9 -5 -13 -1 =22 =27 16 14 12 12
40,000 26 13 12 18 17 } -8 -29 -1 -4 =22 -20 =36 -u5 2 22 23 25
30,000 24 13 12 13 15 -4 -4 =28 -15 -14 -17 -18 =37 -u7 28 29 25 29
20,000 Ty 5 8 9 9 -4 =12 =17 -7 -9 =12 -1 =24 -32 23 21 16 20
TOLEDO TO WASHINGTON, 0.C. 35k N.MI.
53,000 39 27 12 23 24 12 6 =41 =29 -12 =24 -25 -39 -u7 18 17 12 1o
40,000 66 Ly 34 39 45 25 16 | -7V =47 -36 ~-u43 -48 -69 -B0 29 28 23 28
30,000 62 40 26 35 39 20 1 -67 -u4 -28 -39 -42 -b64 -76 28 29 19 29
20,000 u2 3c 18 24 27 13 6 -45 -31 -19 =26 -29 -45 =54 23 23 13 22
j TORONTO TO VANCOUVER 1804 NoMI.
i 53,000 =32 -19 -15 =25 =22 -30 -35 31 19 15 25 22 14 11 11 9 8 9
40,000 -47 -30 -37 -39 -38 -50 -57 45 29 36 37 36 25 19 16 15 15 18
30,000 -u8 ~-31 -34 -39 -37 -50 -58 45 29 32 37 35 23 16 19 19 15 19
20,000 -33 -22 =22 =27 =25 -35 -u0 32 20 22 26 25 16 11 T4 13 10 14
TORONTO TO WASHINGTON, 0.C. 313 N.MI.
53,000 10 [ 8 6 8 -2 -8 -6 -13 -8 -8 -1} =22 -28 18 V7 13 16
40,000 21 15 17 9 16 -3 -13 | -3 -22 -2 -1 =23 -42 =53 29 28 24 28
30,000 21 16 12 8 4 -4 -1y -33 -22 -15 -15 -21 -39 -50 29 30 20 30
20,000 14 15 9 6 10 -3 =10 -20 -18 -10 -9 -4 =28 =34 23 23 14 22
TORONTO TO WINDSOR 210 N.MI.
53,000 =28 -18 -12 =20 =19 -30 -3¢ 26 16 12 18 17 4 1 18 15 13 15
40,000 -47 -31v -35 -35 -37 -56 -66 L0 27 32 30 32 1 4 29 27 25 28
30,000 -u7 -33 -31 -33 -35 =55 =66 39 29 28 28 31 1 1 32 31 23 30
20,900 -31v =~22 =21 -21% -23 -38 -uéb 27 20 20 v 21 7 0 24 23 15 23
TORONTO TO WINNIPEG 811 N.MI.
53,000 =34 -20 -15 -2u -22 =32 -38 53 19 15 24 22 15 8 15 12 10 12
40,000 =51 ~33 -ut -ul -4l =57 =65 4y 31 39 38 39 24 16 22 21 20 24
30,000 -50 -34 ~36 -39 -39 -56 =65 u7 32 35 36 37 21 13 26 25 19 25
20,000 -35 =24 -25 =26 =2{ -39 -ué6 33 22 2u 25 26 1y 8 19 18 13 18
! VANCOUVER TO WINNIPEG 1006 N.MI.
= 53,000 27 1N 15 24 20 12 8 -27 =il -15 =24 -20 -29 -33 13 1 9 1o
40,000 36 23 29 33 30 17 10 -38 -25 =31 ~35 -32 -5 =53 19 18 19 22
30,000 iv 24 29 3y 31 16 9 -4l -26 =350 =357 -33 -48 =57 22 22 18 24
i 20,000 27 18 19 25 22 12 6 | =29 ~18 =20 -26 -23 ~335 -49 16 15 12 16
! WASHINGTON, D.C. TO WEST PALM BEACH TL6 N.MY.
53,000 =lu -6 u -6 -5 ~i5 =22 3 2 -k N 2 -7 =12 15 15 10 15
50,000 =20 ~-16 3 =16 ~-12 =28 -37 8 7 ~4 10 5 =10 -18 23 24 18 23
3U,000 -7 -9 0 -13 -9 =23 -3 8 3 -1 ) N -y =14 20 22 1y 2?2
20,000 -12 -7 -4 -9 -7 -18 =23 8 4 3 8 5 -4 =Y 17 17 9 15
WINDSOR TO WINNIPEG 611 N.MI.
54,000 =33 -~19 -16 =25 =22 -32 -38 33 18 15 2. 22 13 3] 15 12 11 13
40,000 ~u9 =31 -u42 -u -4l ~56 ~65 ul 29 ug 37 39 23 1y 22 2i 21 26
| 30,000 by -32  -3T7 -39 -39 =56 =65 L6 30 36 37 37 20 11 26 25 29 26
20,000 =34 -22 =25 =27 -21 -39 -u6 | 33 21 25 26 26 Tu 4 20 19 15 19

SHEADWEINDS~~COMPUTED FOR A wH0-%T A[ASPEED.
1 vea-~DENOTLS ANNUAL EQUIVALENT MEADSINGS FOR INDICATED PER CENT ReLJABILITIES.
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THE aULING COHPANTY NG us-%11y4
TRANSPOMT DIVISION PAGE 121




; .

= ]

i

TABLE 5
LIST OF AIRPORTS WITH GEOGRAPHICAL COORDINATES,
ELEVATION AND LENGTH OF LONGEST RUNWAY

D6-9176
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CITY

Abilene, Texas, USA
Akron, Chio, USA
Alamogordo, N. Mex., USA
Albany, Ga., USA

Albany, N. Y., USA
Albuquerque, N. Mex., USA
Alexandria, La., USA
Allentown, Pa., USA

Amarillo, Texas, USA
Anchorage, Alaska, USA
Anderson, S. C., USA
Annette Island, Alaska, USA
Asheville, N, C., USA

Atlanta, Ga., USA
Atlantic City, N. J., USA
Augusta, Ga., USA
Augusta, Me., USA

Austin, Texas, USA

Bakersfield, Calif., USA
Baltimore, Md., USA
Bangor, Me., USA

Baton Rouge, La., USA
Beaumont, Texas, USA
Big Mountain, Alaska, USA
Big Spring, Texas, USA
Billings, Mont., USA
Binghampton, N. Y., USA
Birmingham, Ala., USA
Bisbee, Ariz., USA
Bismark, N. Dak., USA
Boise, Idaho, USA
Boston, Mass., USA
Bowling Green, Ky., USA
Bozeman, Mont., USA
Bristol, Tenn., USA
Brownsville, Texas, USA
Brunswick, Ga., USA
Buffalo, N. Y., USA
Burbank, Calif., USA
Burlington, Vt., USA
Butte, Mont., USA

Calgary, Alb., CANADA
Carlsbad, N. Mex., USA
Casper, Wyo., USA
Castlegar, B. C., CANADA

TABLE 5. LIST OF AIRPORTS
AIRPORT CODE LAT. LONG. ELEV. RUNWAY
TN % VW Ft. Ft.

Abilene ABI 32.25 99.41 1778 6,000
Akron-Canton CAK L40.55 81.27 1228 5,600
Hol loman AFB ALM 32.51 106.06 Logh 12,100
Albany ABY 31.32 84,12 196 5,000
Albany Mun. ALB 42,45  73.48 288 5,000
Kirtland AFB ABQ 35.03 106.36 5352 ]2,800
England AFB AEX 31.20 92.33 89 9,300
Allentown=Bethlehem=- ABE 40.39 75.26 391 6,100

Easton
Amarillo AFB/Muni AMA 35,14 101.42 3607 13,500
Anchorage Int'l ANC 61.11 150.00 124 10,600
Anderson Muni AND 34.30 82.43 782 5,000
Annette ANN 55,02 131.34 119 7,500
Asheville-Henderson- AVL 35.26 82.32 2161 6,500

ville
Atlanta Muni. ATL 33.39 84.26 1024 7,800
Atlantic City NAFEC NBB 39.27 74 .35 76 10,000
Bush Field AGS 33.22 81.58 142 5,300
Augusta State AUG LL.19  69.47 357 4,200
Mueller Muni. AUS 30.18 97.42 632 6,400
Meadows Field BFL 35.26 119.03 514 5,700
Friendship Int'l BAL 39.10 76 .40 146 3,400
Dow AFB BGR L44.48 68.49 202 11,400
Ryan BTR 30.32 91.09 70 6,000
Jefferson Co. BUJ 29.57 94,01 15 5,700
BMX £59.22 155,15 663 L,200
Webb AFB BGS 32.13 101.31 2561 8,800
Logan Field BIL L45.48 108.32 3606 8,600
Broome Co. BGM 42,13 75.59 1629 5,600
Birmingham Muni. BGM 33.34 86.45 643 10, 000
Bisbee-Douglas Int'l DUG 31.28 109.36 L1158 7,500
Bismark Muni. BIS L6.47 100.45 1653 5,200
Boise Air Terminal BOI 43.34 116.13 2858 9,000
Logan Int'l BOS 42.22 71.00 19 10,000
Warren Co. Muni. BWG 36.58 86.26 539 5,200
Gallatin Field BZN 45.47 111.10 LLs1 5,200
Tri-City Muni. TRI 36.29 82.24 1519 6,600
Harlingen AFB HRL 26.13 97.39 35 6,000
McKinnon SSI 31.09 81.23 20 4,300
Greater Buffalo Int!l BUF L2.56  78.44 711 5,600
Lockheed Air Terminal BUR 34.12 118.22 775 6,500
Burlington Muni. BTV L4.28  73.09 335 7,800
Silver Bow Co. Apt. BTM 45.57 112.30 5554 6,800
Calgary YYC 51.06 114.01 3557 8,700
Carlsbad Muni. CNM 32.30 10L4.16 3276 6,600
Casper Air Terminal CPR L42.55 106.28 5348 10,600
YCG 49.18 117.38 1620 L,800
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CITY

Cedar Rapids, Iowa, USA
Charleston, S. C., USA
Charleston, W. Va., USA
Charlotte, N. C., USA
Chattanooga, Tenn., USA
Cheyenne, Wyo., USA
Chicago, I11., USA
Cincinnati, Ohio, USA
Cleveland, Ohio, USA
College Station, Texas, USA

Colorado Springs, Colo., USA

Columbia, S. C., USA
Columbus, Ga., USA
Columbus, Ohio, USA

Comox, B. C., CANADA
Concord, N. H., USA

Corpus Christi, Texas, USA
Cranbrook, B. C., CANADA

Dallas, Texas, USA

Dawson City, Y. T., CANADA
Dayton, Ohio, USA

Daytona Beach, Fla., USA
Denver, Colo., USA

Des Moines, Iowa, USA
Detroit, Mich., USA

Dothan, Ala., USA

Easton, Pa., USA
Edmonton, Alb., CANADA
Elko, Nev., USA
Elmira, N. Y., USA

El Paso, Texas, USA
Ely, Nev., USA

Eugene, Ore., USA
Evansville, Ind., USA

Fairbanks, Alas.,. USA
Fargo, N. Dak., USA
Fayetteville, Ark., USA

Fitchburg, Mass., USA
Flint, Mich., USA
Florence, S. C., USA

Ft. Lauderdale, Fla., USA
Ft. Meyers, Fla., USA

. Ft. Nelson, B. C., CANADA

Ft. St. John, B. C., CANADA

Ft. Smith, Ark., USA
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AIRPORT

Cedar Rapids Muni.
Charleston AFB/Muni.
Kanawha Co.

Douglas Muni.

Lovell Field
Cheyenne Muni.
O'Hare Chicago Int!'l
Greater Cincinnati
Cleveland-Hopkins
Easterwood Field
Peterson Field
Columbia

Muscogee Co.

Port Columbus

Concord Muni.
Corpus Christi Int']

Love Field

Dayton Muni.

Daytona Beach Muni.

Stapleton Airfield

Des Moines

Detroit Metropolitan
Wayne Co.

Dothan

Easton

Edmonton Int'}
Elko

Chemung Co.

El Paso Int']

Ely

Mahlon-Sweet Field
Dress Memorial

Fairbanks Int']

Hector Field

Fayetteville-Drake
Field

Fitchburg Muni.

Bishop

Florence Muni.

Broward Co. Int'!

Page Field

Ft. Smith Muni.

CODE LAT. LONG. ELEV. RUNWAY
SN % vy Ft. Ft.
CID 41.53 91.42 863 5,400
CHS 32.54 80.02 L5 9,000
CHW 38.22 81.36 982 5,600
CLT 35.13 80.56 748 7,500
CHA 35.02 85.12 682 6,200
CYS 41.09 104.43 6156 9,300
ORD 41.59 87.54 667 11,600
CUG 39.03 84.Lo0 830 8,600
CLE 41.25 81.51 789 9,000
CLL 30.35 96.22 319 5,200
COS 38.49 104.43 6172 9,100
CAE 33.57 81.07 244 5,200
CSG 32.31 84.57 397 5,000
CMH 40,00 82.53 816 10,700
YQQ L49.43 124.54 83 8,000
CON 43.12  71.31 345 5,000
CRP 27.46 97.30 Ly 5,600
YXC L49.32 115.46 2997 4,900
DAL 32.51 96.5!1 485 7,700
YQD 6L4.03 139.05 1211 4,000
DAY 39.54 84.13 1008 7,000
DAB 29.11 81.03 34 5,700
DEN 39.46 104.53 5331 10,000
DSM 41.32  93.39 957 7,500
YIP L2.14 83.21 639 10,500
DHN 31.14 85,27 330 4,000
ABE LO.4L 75,15 380 2,200
YXD 53.19 113.35 2373 11,000
EKO 40.50 115.48 5135 6,400
ELM 42.09 76.5L 951 L, 700
ELP 31.48 106.23 3939 11,000
ELY 39.18 114.51 6258 6,000
EUG 4L4.08 123.13 365 5,500
EVW 38.03 87.32 389 6,000
FAI 6L.4g 147.5] L34 10,300
FAR L46.55 96.49 900 7,100
FYV 36.00 94.10 1250 5,000
FIT 42.33  71.45 350 4,500
FNT 42.58 83.45 781 5,000
FLO 34.11  79.43 146 6,000
FLL 26.04 80.10 10 6,500
FMY 26.35 81.52 17 5,000
YYE 58.50 122.35 1253 6,400
YXJ 56.14 120.L4 2280 6,700
FSM 35.20 94.22 L68 8,000
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CITY

Ft. Wayne, Ind., USA
Ft. William, Ont., CANADA
Ft. Worth, Texas, USA
Fredericton, N. Brunswick,
CANADA
Fresno, Calif., USA
Gainesville, Fla., USA
Gander, Nfld., CANADA
Glens Falls, N. Y., USA
Goose Bay, Lab., Nfld, CAN.
Grand Forks, N. Dak., USA
Grand Junction, Colo., USA
Grand Prairie, Alb., CANADA
Grand Rapids, Mich., USA
Great Falls, Mont., USA
Greensboro, N. C., USA
Greenville, S§S. C., USA

Halifax, N. S., CANADA
Harrisburg, Pa., USA
Hartford, Conn., USA
Helena, Mont., USA
Hobbs, N. Mex., USA
Homer, Alaska, USA
Honolulu, Hawaii, USA
Hot Springs, Ark., USA
Houl ton, Me., USA
Houston, Texas, USA
Huntington, W. Va., USA
Huntsville, Ala., USA
Huron, S. Dak., USA
Hyannis, Mass., USA

Idaho Falls, Idaho, USA
Indianapolis, Ind., USA

Jackson, Miss., USA
Jacksonville, Fla., USA
Jamestown, N. Dak., USA
Joplin, Mo., USA
Juneau, Alaska, USA

Kansas City, Mo., USA
Keene, N. H., USA

Key West, Fla., USA

King Salmon, Alaska, USA
Knoxvllle, Tenn., USA
Kodiak, Alaska, USA

AIRPORT

Baer Field
lLakehead
Amon Carter Field

Fresno Air Terminal
Gainesville

Gander Int'l

Warren Co.

Goose

Grand Forks Int']
Walker Field

Kent Co.

Great Falls Int!'l]
Greensboro-High Point
Greenville Muni.

Halifax Int']
Harrisburg-York State
Brainard

Helena

Hobbs Muni.
Homer Muni.
Honolulu Int'l
Memorial Field
Houl ton Int']
Houston Int'l
Tri-State,
Huntsville Muni.
Howes Muni.
Barnstable Muni.

Fanning Field
Weir Cook

Hawkins Field
Imeson Field
Jamestown Muni.
Joplin

Juneau Muni.
Kansas City Muni.

Dillant-Hopkins
Key West Int'l

McGhee-Tyson
Kodiak NAS

CODE LAT.  LONG. ELEV. RUNWAY
TN T YW Ft. Ft.

FWA L40.59 85.12 801 7,000
YQT 48.20 89.23 653 6,200
ACF 32.50 97.03 568 8,400
YFC 45.52  66.32 67 6,000
FAT 36.46 119.43 331 7,100
GNV  29.42  82.16 155 5,000
YQX 48.57  53.34 496 8,600
GFL 43.21  73.37 328 5,000
YYR 53.19  60.25 150 11,000
GFK 47.5  97.06 836 4,900
GJT 39.06 108.32 4858 5,400
YQU 55.11 118.53 2193 6,500
GRR 42.54  85:40 692 5,700
GTF 47.29 111.22 3671 9,000
GSO 36.06  79.57 922 5,500
GRL 34.51  82.21 1047 5,400
YXF 44,53  63.31 476 8,800
HAR 40.13  76.51 347 5,000
BOL 41.44  72.39 18 3,400
HLN 46.36 111.59 3881 5,100
HOB 32.46 103.13 3707 8,800
HOM 59.38 151.29 96 5,000
HNL 21.10 157.5] 13 12,380
HOT 34.29  93.06 535 5,000
HUL 46.07 67.48 493 5,000
HOU 29.39 95.16 50 7,600
HTS 38.22 82.33 828 5,300
HSV  3L4.41  86.35 619 5,200
HON L4.23  98.14 1287 5,100
HYA L41.4O0  70.17 52 5,000
IDA 43.31 j12.04 4738 6,600
IND 39.44  86.17 797 7,300
JAN 32.20 90.14 343 5,400
JAX 30.25 81.38 52 7,000
JMS  L6.56  98.41 1498 5,700
JLN 37.09  94.30 980 5,500
JNU 58.21 134.35 26 6,400
MKC 39.07 9L4.36 758 7,000
EEN L2.54  72.16 482 4,500
EYW 24L.34  81.46 b L,800
AKN 58.41 156.39 55 7,500
TYS 35.49  83.59 989 7,500
NBH 57.45 152.29 77 7,500
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CITY

Laconia, N. H., USA
Lafayette, La., USA

Lake Charles, La., USA

Lakeland, Fla., USA
Lancaster, Pa., USA

Land O'Lakes, Wisc,, USA

Lansing, Mich., USA
Las Vegas, Nev., USA
Lawrence, Mass., USA
Lawton, Okla., USA
Lebanon, N. H., USA

Lethbridge, Alberta, CANADA

Lewiston, Me., USA
Lexington, Ky., USA
Lincoln, Neb., USA

Little Rock, Ark., USA
Long Beach, Calif., USA
Los Angeles, Calif., USA

Louisville, Ky., USA
Lubbock, Texas, USA

Macon, Ga., USA
Madison, Wisc., USA

Manchester, N. H., USA
Martha's Vineyard, Vineyard

Haven, Mass., USA
Massena, N. Y., USA
Mayo, Y. T., CANADA
McAlester, Okla., USA
Medford, Ore., USA
Melbourne, Fla., USA
Memphis, Tenn., USA
Merced, Calif., USA
Meridian, Miss., USA
Miami, Fla., USA
Midland, Texas, USA
Milwaukee, Wisc., USA

Minneapolis/St. Paul, Minn.,

USA
Missoula, Mont., USA
Mobile, Ala., USA
Modesto, Calif., USA
Moline, Iil1., USA

Moncton, New Bruns., CANADA

Monroe, La., USA

Monterey, Calif., USA
Montgomery, Ala., USA
Montpelier, Vt., USA

Montreal, Que., CANADA
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AIRPORT

Laconia Muni.
Lafayette Muni.
Chennault AFB/Muni.
Drane Field
Lancaster

Kings Gateway
Capital City
McCarran Field
Lawrence

Lawton Muni.
Lebanon Regional

College Road
Blue Grass Field
Lincolin AFB
Adams Field

Long Beach

Los Angeles Int'l
Standiford
Lubbock Muni.

Macon Muni.

Madison Muni.
Hooksett-Manchester
Martha's Vineyard

Richards Field

McAlester Muni.

Medford Muni.

Melbourne-Eau Gallie

Memphis Muni.

Merced Muni.

Key Field

Miami Int'l

Midland Air Terminal

Gen. Mitchell Field

Minneapolis/St. Paul
Int'l

Missoula Co.

Bates Field

Modesto-City-County

Quad-City

Selman Field
Monterey Peninsula
Dannelly Field

Barre-Montpelier Muni.MPV

Montreal Int'l

CODE LAT. LONG. ELEV. RUNWAY
SN W Ft.: Ft.
LCI 43.34  71.26 552 3,500
LFT 30.13 92.00 L 5,000
LKC 30.13 93.10 19 11,400
LAL 28.00 82.01 142 5,000
LNS L40.07 76.18 Lo3 5,000
LNL 46.09 89.12 1706 4, 400
LAN 42.47  8L.35 859 5,000
LAS 36.05 115.10 2171 10,000
LWM  L42.43  71.08 165 5,000
LAW 34,34 98.24 1108 5,400
LEB 43,38 72.18 580 5,500
YLQ 49.38 112.48 3047 6,500
LEW 44,07  70.11 210
LEX 38.02 84.36 978 5,500
LNK L40.51 96.46 1195 12,900
LIT 34.44  92.14 257 7,000
LGB 33.49 118.09 56 10,000
LAX 33.56 118.24 126 12,000
SDF 38.11 85.44 497 7,800
LBB 33.40 101.49 3256 8,500
MCN  32.41  83.39 354 5,000
MSN 43,09 89.20 859 7,600
MHT 43.04  71.28 187 7,000
MVY 41,24  70.37 68 5,000
MSS L44.56  74.51 215 5,000
YMA 63.37 135.52 1625 3,200
MLC 34.53  95.47 770 4,000
MFR 42.23 122.53 1330 5,400
MLB 28.06 80.38 26 5,200
MEM 35.04 89.59 291 8,900
MCE 37.17 120.31 155 4,700
MEI 33.21 88.45 297 8,000
MIA 25.48 80.17 g 10,500
MAF 31.57 102.12 2867 6,600
MKE L42.57 87.5k4 702 9,900
MSP 44,53 93.13 840 8,200
MSO L6.55 114.05 3203 7,000
MOB 30.41  88.14 217 6,000
MOD 37.38 120.57 96 5,000
MLI 41.27  90.31 590 5,500
YQM L46.07 6L.W 232 6,200
MLU 32.30 92.02 79 5,000
MRY 36.35 121.51 220 5,000
MGM 32.18 B6.24 221 8,000
4,12 72.34 1157 4,500
YUL 45,28  73.45 117 9,600




CITY

Muscle Shoals, Ala., USA
Muskegon, Mich., USA

Nantucket, Mass., USA
Nashville, Tenn., USA
New Bedford, Mass., USA
New Bern, N. C., USA
New Haven, Conn., USA
New Orleans, La., USA
Newport News, Va., USA
New York, N. Y., USA
Norfolk, Va., USA

North Bay, Ont., CANADA

Oakland, Calif., USA
Ocala, Fla., USA

Oklahoma City, Okla., USA
Omaha, Nebr., USA
Ontario, Calif., USA
Oriando, Fla., USA
Ottawa, Ont., CANADA
Owensboro, Ky., USA

Paducah, Ky., USA

Palm Springs, Calif., USA
Panama City, Fla., USA
Pendleton, Ore., USA
Pensacola, Fla., USA
Penticton, B. C., CANADA
Philadelphia, Pa., USA
Phoenix, Ariz., USA

Pierre, S. Dak., USA
Pittsburgh, Pa., USA
Pittsfield, Mass., USA
Pocatello, Ida., USA

Port Hardy, B. C., CANADA
Portland, Me., USA
Portland, Ore.;, USA
Presque Isle, Me., USA

Prince George, B. C., CAN.
CAN.

Prince Rupert, B. C.,
Providence, R. I., USA
Pueblo, Colo., USA

Quebec, Que., CANADA
Quesnel, B. C., CANADA

N. C., USA
Dak.,

Raleigh,

Rapid City, S. USA

AIRPORT

Muscle Shoals
Muskegon Co.

Nantucket Memorial

Nashville-Berry-Field

New Bedford Muni.
Simmons-Nott

New Haven Muni.
Moisant Int'l
Patrick Henry

N.Y. Int'l (Idlewild)

Norfolk Muni.

Oakland
Taylor Field
Will Rogers
Lincoln AFB
Ontario Inttl

Oriando Muni-Herndon

Owensboro-Daviess Co.

Barkley Field
Palm Springs
Fannin
Pendleton Field
Pensacola Muni.

Philadelphia Int'l
Phoenix=-Sky Harbor
- Muni.

Pierre Muni.
Greater Pittsburgh
Pittsfield Muni.
Pocatello Muni.

Portliand Muni.
Portland Int']
Presque Isle Muni.

Green

Pueblo Memorial

Raleigh-Durham
Rapid City Muni.

CODE LAT. LONG. ELEV. RUNWAY
SN T VW Fts Ft.
MSL 34,45  87.37 548 4,900
MKG 43.11 86.14 628 5,000
ACK L1.16  70.04 48 5,000
BNA 36.08  86.4l 597 8,000
EWB L1.40  70.58 79 5,000
EWN 35.04 77.03 18 4,800
NHV Li.16  72.53 15 4,700
MSV  20.00 90.15 3 8,500
PHF 37.08  76.30 b4 5,600
IDL 40.38  73.47 12 14,600
ORF 36.54  76.12 26 5,000
YYB L6.22  79.25 1215 8,200
OAK 37.44 122.13 5 6,200
OCF 29.11 82.09 8L 4,000
OKC 35.24 97.37 1284 9,800
OMH LO.51  96.46 1195 12,900
ONT 34.03 117.37 952 8,200
ORL 28.33 81.20 113 6,000
YOW 45.19  75.40 374 8,800
OWB 37.45 87.10 Loy 5,000
PUK 37.04 88.46 Lo7 5,000
PSP 33.50 116.30 Lu8 7,000
PFN 30.13  85.4] 14 4,300
PDT L45.41 118.50 1493 6,300
PNS 30.28 87.12 121 5,000
YYF 49.28 119.36 1129 6,000
PML 39.53  75.14 14 9,500
PHX 33.26 112.01 1122 8,800
PIR 44,23 100.17 1742 7,200
PIT 40.29 80.13 1168 7,500
PSF L42.26. 73.18 1170 3,500
PIH 42.55 112.36 ° L4L8 8,300
YZT 50.41 127.22 80 5,000
PWM 43.39  70.19 66 5,000
PDX 45.35 122.36 23 8,800
PQI 46.41  68.03 534 7,400
YXS 53.53 122.41 2268 5,700
YPR 5h.17 130.27 11 6,000
PVD Ll.4Lk  71.26 56 5,400
PUB 38.18 104.30 Ly25 8,800
YQB L6.48  71.23 239 6,000
¥QZ 63.05 122.31 1789 5,500
ROU 35.52 78.47 L35 5,500
RAP L4 .03 103,03 318} £,200
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CITY

Reading, Pa., USA
Regina, Sask., CANADA
Reno, Nev., USA
Richmond, Va., USA
Roanoke, Va., USA
Rochester, Minn., USA
Rochester, N. Y., USA
Rockland, Me., USA
Rome, Ga., USA
Roswell, N. Mex., USA
Rouyn-Noranda, Que., CANADA

Sacramento, Calif., USA

Saginaw, Mich., USA

Saguenay, Que., CANADA

St. John, N. B., CANADA

St. Johns, Nfld., CANADA

St. Louis, Mo., USA

St. Petersburg, Fla., USA

Salem, Ore., USA

Salinas, Calif., USA

Salt Lake City, Utah, USA

San Angelo, Texas, USA

San Antonio, Texas, USA

San Diego, Calif., USA

Sandspit, B. C., CANADA

San Francisco/0Oakland,
Calif., USA

Santa Barbara, Calif., USA

Santa Fe, N. Mex., USA

Sarasota, Fla., USA

Saskatoon, Sask., CANADA

Sault Ste. Marie, Ont., CAN.

Savannah, Ga., USA
Scranton, Pa., USA
Seattle, Wash., USA

Seven Islands, Que., CAN,
Sharon, Pa., USA
Sheridan, Wyo., USA
Shreveport, La., USA
Sioux City, Iowa, USA
Sioux Falls, S. Dak., USA
Smi thers, B. C., CANADA
South Bend, Ind., USA
Spartanburg, S. C., USA
Spokane, Wash., USA
Springfield, I11., USA
Springfield, Mo., USA

06-9176
Page 136

AIRPORT

Gen. Spaatz Field

Reno Muni.
Byrd Field
Roanoke Muni.

Rochester Muni. Aprt.

Rochester-Monroe
Rockland Muni.
Russell Field
Roswell Muni.

Sacramento
Tri-City

St. John Muni.

Torbay

Lambert-St.
Muni .

St. Petersburg-
Clearwater Int'l

Louis

Salem-McNary Field

Salinas Muni.

Salt Lake City Muni.
Mathis Field

San Antonio Int'?l
Lindbergh Field

San Francisco Int'l

Santa Barbara Muni.
Santa Fe Co. Muni.
Sarasota-Branden

Hunter Field (Muni.)
Scranton
Seattle-Tacoma Int'l

Sharon

Sheridan Co.
Greater Shreveport
Sioux City Muni.
Foss Field

St. Joseph Co.
Spartanburg Muni.
Spokane Int'l
Capital
Springfield Muni.

CODE LAT. LONG. ELEV, RUNWAY
' SN W Ft. Ft.
RDG 40.23  75.58 343 5,100
YQR 50.26 104.40 1893 6,900
RNO 39.30 119.46  LiIl 7,800
RIC 37.30 77.19 167 8,000
ROA 37.19 79.58 1174 5,400
RST 43.55 92.30 1310 6,400
ROC 43.07 77.40 560 5,000
RKD Lh4.o4k  69.06 60 4,500
RMG 34.21 85.10 6Lk k4,500
ROW 33.25 104.33 3623 5,600
YUY 48.13  79.05 987 5,600
SAC 38.31 121.19 21
MBS 43.32 84.05 667 5,600
YBG 48.30 71.00
YSJ 45.19 65.53 356 5,500
YYT 47.47 52.45 L84 7,000
STL 38.45 90.22 571 10,000
PIE 27.55 82.42 10 8,000
SLE 44.55 123.00 207 5,500
SNS 36.40 121.36 84 5,000
SLC 40.47 111.58 h226 10,000
SJT 31.22 100.30 1915 5,900
SAT 29.32 98.28 800 8,500
SAN 32.44 117.11 15 8,100
YZP 53,15 131.49 16 5,100
SFO 37.38 122.23 10 9, 500
SBA 34,26 119.50 14 L, 700
SAF 35.37 106.05 634k 8,300
SRQ 27.24  82.33 24 5,000
YXE 52.10 106.41 1653 8,300
46.29 84.30 631 6,000
SAV 32.01 81.08 Lo 11,400
AVP 41.29 75.46 1179 2,400
SEA 47.27 122.19 428 9,800
YzZV 50.13 66.16 180 6,600
YNG L41.13 80.27 1140 2,400
SHR 44.47 106.58 4021 6,000
SHV 32.27 93.49 251 6,400
SUX 42.24 96,23 1097 9,000
FSD 43.35 96.45 1426 7,100
YZV 5S4.49 127.11 1719 5,000
SBN 41.42 86.19 778 5,000
SPA 34.55 81.58 816 5,000
GEG 47.38 117.38 2462 13,900
SPI 39.15 89.40 593 7,000
SGV 37.15 93.23 1267 5,600
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CITY

Stephenville, Nfld., CAN,
Stockton, Calif.,, USA
Sudbury, Ont., CANADA

Swift Current, Sask., CANADA

Sydney, N. S., CANADA
Syracuse, N. Y., USA

Tallahassee, Fla., USA
Tampa, Fla., USA
Temple, Texas, USA
Terrace, B. C., CANADA
Terre Haute, Ind., USA
Texarkana, Ark., USA
Timmins, Ont., USA
Toledo, Ohio, USA
Toronto, Ont., CANADA
Tucson, Ariz., USA
Tulsa, Okla., USA -~

Val D'Or, Que., CANADA
Vancouver, B. C., CANADA
Vero Beach, Fla., USA
Victoria, B. C., CANADA
Visalia, Calif., USA

Waco, Texas, USA
Washington, D. C., USA
Waterloo, lowa, USA
Waterville, Maine, USA
Watson Lake, Y. T., CANADA
Waycross, Ga., USA

West Palm Beach, Fla., USA

* Whitehorse, Y. T., CANADA

Wichita, Kan., USA
Wichita Falls, Texas, USA
Williams Lake, B. C., CAN.
Williamsport, Pa., USA

Wiimington, Del., USA
Wilmington, N. C., USA
Windsor, Ont., CANADA
Winnipeg, Man., CANADA
Worcester, Mass., USA

Yakima, Wash., USA
Yarmouth, N, S., CANADA
Yorkton, Sask., CANADA
Youngstown, Ohlo, USA

AIRPORT

Ernst Harmon AFB
Stockton Muni.

Hancock

Tallahassee Muni.
Tampa Int'l

Draughon=-Miller Muni.

Hulman Field
Texarkana Muni

Toledo Express

Toronto Int'l (Malton)YYZ

Tucson Muni.
Tulsa Muni.’

Sea Island

Vero Beach Muni.
Victoria Int'l]
Visalia Muni.

Waco Muni.
Washington Nat'l
Waterloo Muni.
Waterville Muni.

Waycross~Ware Co.
Palm Beach Int'l

Wichita

Wichita Falls

Williamsport=-
Lycoming Co.

Greater Wilmington

New Hanover Co.

Winnipeg Int'l
Worcester Muni.

Yakima Muni.

Youngstown Muni.

CODE LAT. LONG. ELEV. RUNWAY
TN vy Ft. Ft.

YJT 48.32 58.33 8 10,000
SCK 37.54 121.15 27 8,600
YSB 46.37 80.48 1120 6,600
YYN 50.17 107.41 2680 4,200
YQY L46.10 60.03 202 6,000
SYR 43.07 76.07 421 8,000
TLH 30.24  84.21 82 6,100
TPA 27.58 82.32 27 8.300
TPL 31.09 97.25 698 5,000
YXT 54.28 128.35 713 5,200
HUF 39.27 87.19 585 8,000
TXK 33.27 94.00 389 5,200
YTS 48.34 81,22 967 5,700
TOL 41.35 83.48 684 7,000
43,41 79.38 567 11,000

TUS 32.07 110.57 2630 12,000
TUL 36.12 95.53 674 10,000
YVO 4B.03 77.47 1109 8,200
YVR 43.11 123.10 9 8,600
VRB 27.39 80.25 24 7,200
YYd L4B.39 123.26 63 5,000
VIS 36.19 119.24 292 5,300
ACT 31.37 97.14 515 5,700
DCA 38.51 77.02 15 6,900
ALO L2.34  92.24 870 5,400
WVL 44,32 69.40 332 4,000
YQH 60.07 128.49 2255 5,500
AYS 31,15 82.24 142 5,000
PBI 26,41 80.06 19 8,000
YXE 60.43 135.04 2303 7,200
ICT 37.39 97.26 1332 7,300
SPS 33.59 98.30 1015 13,100
YWL 52,11 122.03 3085 7,000
IPT 41,14 76.55 528 5,000
ILG 39.41  75.36 79 7,100
IMN 34,16  77.54 31 8,000
YQG 46.16 82.58 622 6,200
YWG 49.54  97.14 785 8,700
ORH 42.16 71.52 1009 5,500
YKM 46.34 120.32 1082 5,500
YQI L43.50 66.05 157 5,800
YQV 51.16 102.28 1635 4,800
YNG Ll.16 80.41 1196 7,500
D6-9176
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TABLE 6

ROUTES INDEXED ALPHABETICALLY
AND UNDER BOTH TERMINALS

D6-9176
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ABILENE
Big spring- - « - - = 23
Dallas- - - - - - 23
El Paso - - - - 23,83
Ft. Worth = = = = - = 23 |
Houston = = = = = = = 23,83
Lubbock = = = = = = = 23
Midland = = = = = = = 23
AXRGCHM
Charleston, W. Va.- - 23
Chicago - = = = = = = 23,83
Clncinnati- = = = = = 23
Cleveland = = = = = - 23
Columbus, Ohio- - - - 23
- Dayton= = = = = = = = 23
Detroit = = = - - - - 23
New York- = = = = - - 24,83
Pittsburgh- - - - - = 24
Toledo- - = = = = = = 24
Washington, D.C.- - - 24,83
Youngstown- - - - - - 2k
ALAMOGORDO
Albuquerque = - - - - 24
El Paso - - - - - - - 24
ALBANY, GA.
Atlanta, Ga.- - - = - 24
Macon - - - = = - - = 24
Tajlahassee - - - - - 24
Tampa = = ~ = = = = = 24,83
ALBANY, N. Y.
Binghampton = = = = = 24
Boston- = = =~ = - - = 24
Buffalo - = - - - - = 24,83
Gliens Falls =~ = - - = 25
Hartford= = = = = - = 25
New York- - = = - - - 25
Rochester, N. Y.- - - 25
Syracuse- - - = - - - 25
ALBUQUERQUE
Alamogordo- ~ - - - = 2L
Amarillo= - = - - - - 25,83
Chicago - = = = = = = 83
Dallas- - = = - - - - 83
Denver- = = = = = = = 25,83
El Paso - - - ~ = = = 25
Las Vegas = = = = = = 83
Los Angeles = - - - - 84
Lubbock = = = = = = = 25,84
Phoenix = = = = = = = 25,84
Roswell = = = = = - = 25
San Francisco - - - - 84
Santa Fe- - = » = = = 25
Wichita = = = = - = = 84
ALEXANDRIA
Baton Rouge - - - - - 25
Shreveport- - - - - = 25
ALLENTOWN
Cleveland - - - - - - 26,84
Harrisburg- - - - - - 256
New York- - = - - - = 26
Philadelphia~- - - - - 26
Pittsburgh= - = - - - 26,84
Reading - - = = - - = 26
Scranton=- = = = - = = 26
Syracuse= = = « - = = 26

Washington, D.C.- - - 26

TABLE 6.
AMARILLO
Aibuquerque = = = - - 25,83
° Calorado Springs- - - 26,84
Dallas- = = = = = = - 26,84
Denver- = = = = = = = 26,84
Lubbock = = = = = = - 26
Okiahoma City - - - - 26,84
Wichita = = = - - = - 27,84
ANCHORAGE
Chicago = = = = = - - 85
Edmonton- - - - - - - 85
Fairbanks - = = = - - 85
Juneau- = - = = - - - 85
King Salmon = = = - = 8¢
Los Angeles = = - - - 85
Minneapolis - - « - - 85
New York- - = = = - - 85
Seattle - - - - = = = 85
ANDERSON
Atlanta - = = = = = - 27
Greenville- - = = = = 27
ANNETTE ISLAND
Juneau- = = = = = - - 85
Seattle - = - = = - = 85
ASHEVILLE
Atlanta = = = = = = = 27
Bristol = = = = = = = 27
Chariotte - - = - = - 27
Greensboro- = = - - - 27
Knoxville = = = = = = 27
ATLANTA
Albany, Ga. - = - - - 2k
Anderson- - = - -« - = 27
Asheville « = = = - = 27
Augusta, Ga.- - - = = 27
Baltimore - - - - - - 85
Birmingham- « -~ - - - 27

Charleston, S. C. - - 27,86

Charleston, W. Va.- - 27,86
Chariotte = = = = = - 27
Chattanooga - - - = = 27
Chicago = = - - - = = 86
Cincinnati- = = = = = 28,86
Cleveland - - - = = - 86
Columbia- ~ = - - « - 28
Columbus, Ga. - - - - 28
Dallas- - = = = - - = 86
Detroit = = = = = = = 86
Greensboro- - - - - - 28,86
Greenviiles = = = - = 28
Houston - - - = = = = 86
Indianapolis- - = = = 28,86
Jacksonville- - = = = 28,86
Knoxville = = = = = = 28
Los Angeles - - - - - 86
Louisville- - - - = =~ 28,87
Macon = = = = = = = = 28
Melbourne - - - - - = 28,87
Memphis = = = - - - - 28,87
Miami = = = = =« = = = 87
Mobile= = = = = = = = 28,87
Montgomery- - - = - = 28
Nashvlile = = = = = = 29
New Orleans - - - = = 29,87
New York- - = = = = = 87
Norfolk = = =« = = = = 87
rlando = = = = = = - 29,87
Philadelphia- - = - = 87

ROUTE INDEX

ATLANTA (Continued)

Pittsburgh- - - - - - 87
Raleigh - = - = - - = 29,87
Rome=- = = = = =« =« = = 29
St. Louis = =« = = - - 88
St. Petersburg- - - - 29,88
San Antonio - - - - = 88
San Francisco - - - - 88
Savannah= = = = = - = 29
Shreveport- - - = = = 88
Tallahassee = = = = = 29
Tampa = = = - = = = = 29,88

Washington, D. C. - - 88

ATLANTIC CITY

AUGUSTA, GA.

Atlanta = = = = = - - 27
Charleston, S. C. - - 29
Columbia= = - = = = = 29
Jacksonville- - - - - 29
Savannah- = = = = « = 30

AUGUSTA, ME.

Bangor= - = = = - - - 30
Lewiston= = = = = = = 30
Rockland= = = = = = = 30
AUSTIN
Dallas=- = = = = = - - 30
Ft. Worth = = = = = = 30
Houston = = = = = = = 30
San Angelo- - - - - - 30
San Antonio = = - - = 30
Waco- = =« = « = = = = 30
BAKERSFIELD
Fresno- = = = = = - - 30
Los Angeles - - - - - 30
Visalia = = = = = - = 30
BALTIMORE
Atlanta = = = = = = = 85
Boston- - - - - - - - 30,88
Buffalo - - - = - - - 31,88
Charlotte - = = = = = 31,88
- Chicago - = = = = = =
Dallas- - ~ = = = - = 88
Denver- - = = = = - - 89
Detroit = = = = = = - 31,89
Harrisburg- - - - - - 31
Houston = - = = - - - 89
Kansas City = = - - = 89
Lancaster = = = = = = 31
Los Angeles - - = - - 89
Miami = = = = = = = = 89
Montreal- - - - - - - 31,89
New York- - = = = = = 31
Norfold = = = = = = =« 31
Philadelphia- - - - = 31
Phoenix = = = = = = = 89
Pittsburghe = = = - - 31
Providence- - - - - - 31,89
Richmond- - = = = = - 31

Rochester, N, Y,- - - 31,89

St, Louls = = = - = = 89
San Franclsco - - - - 89
Syracuse- = = = = - = 31,90
Tampa = = = = = = = = 90
Washington, D, C, - - 32
Wilmington, Del.- - - 32

THE BOEING COMPANY
TRANSPORT DIVISION

BANGOR
Augusta, Me.- - - - - 30
Boston= = = = = = -« = 32
Roulton = = = = = = = 32
Portiand, Me. - - - - 32
Presque Isie- - - - - 32

BATON ROUGE

Lafayette -~ - = - - - 32
Lake Charies- - - - - 32
New Orieans - = = - = 32
BEAUMONT
Houston = = = = = = = 32
Lake Charles- - - - - 32
Shreveport=- = = - - = 32
BERMUDA
Washington, D. C. - - 90
BIG SPRING
Abilene -~ - = = = = = 23
Midland = » - = = - = 32
BILLINGS
Bismark = = = - = - = 32,90
Bozeman = ~ = = = = = 33
Casper= = = = = = - = 33
Great Falis = = - = = 33
Sheridan- = = = « = = 33
BINGHAMPTON
Aibany, N. Y. - - - - 24
Pittsburgh- « = - - = 33,90
Scranton- - - -« - - - 33
Syracuse~ = = - - = = 33
BIRMINGHAM
Atlanta = - = = - - - 27
Chariotte - = - - - - 33,90
Chattanooga - - - - - 33
Chicago = = = = = = = 90
Greensboro- - - - - - 33,90
Huntsville- = = =~ - - 33
Jackson = = = = - - - 33
Knoxville = = = = = = 33
Memphis = = = = = = - 33
Meridian- - = - = - - 34
Mobile- = = = = = = = 34
Montgomery~ = - - - = 34
Muscle Sheals - - - - 34
New Orleans - = - - - 34,90
New York- = = « = - - 390
Pensacola = = = = = = 34
Pittsburgh- « = - - - 90
Washington, D. C, - - 90
BISBEE
El Paso ~ - = - - - - 34
Tucson= = = « = = = - 34
BISMARK
Billings- = ~ = = - = 32,90
Fargo = =~ = = = = - - 3L
Jamestown = - = - - - 34
Minneapolis - ~ - = - 34,91
BOISE
Denver= - = = = = - - 91
Pendleton = - = - = = 34
Portland, Ore.- - - - 34,91
Reno= = = = = » = = - 34,91

Salt Lake City- - - - 35,91

NO. D6-9176
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BOISE (Continued) BURBANK CHARLESTON, W.VA. (Continued) CHICAGO (Continued)
San Francisco - = = - 9l Los Angeles - - - - - 37 Washington, D. €. - - 41,94  Las Vegas = = = = - - 96
Seattle = = = « = = = 35,91 San Francisco - - - - 37,93 Los Angeles = = = = = 96
CHARLOTTE Louisvilie- - = = = - 43,96
BOSTON BURLINGTON Asheville = = = = = = 27 Madison = = = = = - = 43
Albany, N. Y. = = = = 24 Boston- = - - - - - =35 Atlanta = = = = = - = 27 Memphis = = = « = = = 97
Baltimore = = = = = = 30,88 Montpelier- = = = = = 38 Baltimore - = = = = = 31,88 Miami = = = =« = = = = 97
Bangor- = = =~ = = - - 32 Birmingham=- = - = = = 33,90 Milwaukee = = = = = = 43
Buffalo = = = = = = = 35,91 BUTTE Charleston, S. C. - - 39 Minneapolis = - = = = 43,97
Burlington- = = - = = 35 Bozeman = = = = = = = 36 Charieston, W. Va.- - L0 Moline= = = = = = = = 43
Chicago = = = = = = = 91 Great Falls - = - - - 38 Chattanooga == = = = 41,34  Montreal- - - -~ = - - 97
Cieveland = = = - - = 91 Helena= = = = = = = = 38 Chicago = = = = = = = 1 Muskegon= - = = = = = 43
Concord = = = = = = = 35 Idaho Falls = = = = = 38 Cleveland = - - - - - 41,94 Nashville = = = = - = 43,97
Dallas- = = = = = = = 9l Columbia- = = - - - = 41,94 New Orleans = = - - - 97
Denver- = - = = - = = 91 CALGARY Coiumbus, Ohio- - - - 41,94  New York= = = = = - = 97
Detroit - = - - = = - 92 Cranbrook - = - - - - 38 Danville= = = = = = = 41 Omaha = = = = = = = =« 97
Fitchburg - - = = - = 35 Edmonton= = - = = - - 38 Greensboro- = = = = = 41 Philadeiphia=- = = - = 97
Hartford- - = = = = = 35 Great Falls = = = - = 38,93 Greenville- = = = = = 41 Phoenix = = = = = = = 97
Hyannis - - - - - = = 35 Lethbridge- - - - - - 38,93 Jacksonville- = - = = Ly,9k  Pittsburgh- -~ - - - - 43,97
Lebanon = = = = = ~ = 35 Regina- - - - - - - - 38,93 Miami = = = = = - - - gk Portland, Ore,- - - - 97
Lewiston- - - - - ~ - 35 Saskatoon - - -~ - - - 38,93 New York- = = = - - - gk Providence- - - - - - 98
Los Angeles - - = - = 92 Toronto - = - - - - - 93 Philadelphia- - - - = 41,94  Rochester, Minn.- - - 98
Manchester- = - - - - 35 Vancouver = = = = - = 38,93 Raleigh - = = = = - = 41 Rochester, N. Y,- - - 4L g8
Miami - - - = = = = = 92 Richmond- - = - - - - 41,95 Saginaw = = = = = = - Ly
Montreal- - - = - - - 35,92 CARLSBAD Spartanburg - - - - - 42 St. Louis = = = = - - Ly, 98
New Bedford - ~ - - - 35 El Paso = = = = = = = 38 Washington, D. C. - - 42,95 Salt Lake City- - - - 98
New York- - = - - - - 35 Hobbs = - = = = = - - 38 San Francisco - - - - 98
Philadelphia- - - - = 36,92 CHATTANOOGA Seattle = = = = =~ = = 98
Pittsburgh- - -~ = - - 92 CASPER Atlanta = - = = = -~ = 27 South Bend= = - = = = L
Portiand, Me. - - - - 36 Billings=- ~ = = = = = 33 Birmingham- -~ = - - - 33 Spokane « = - = = - = 98
Providence- - - ~ - ~ 36 Cheyenne- - - - - - - 38 Charlotte - - - - - - 41,94  Springfield, I11. - - Lk
San Francisco = - = - 92 Denver- = = = = = = = 39,93 Cincinnati- - - = = = 42,95 Tampa = = = = = = = = 98
Syracuse- = = = = = = 36,92 Rapid City- = = -~ = = 39 Cleveland - = - - - = 41 Toledo= = = = = = = = Ll
Tampa = = = = = = - - 92 Salt Lake City- - - - 39,93 Greenville= = = = = = L2 Toronto - = = = = - - L, 98
Washington, D. C. - - 36,92 Sheridan- - = = = - - 39 Knoxville = = - = - = L2 Tucson=- = = = - - - - 98
Worcester - - = - - = 36 Lexington - - - - - - 42 Tulsa = = = = = = = = 98
CASTLEGAR Memphis - - = - = - - 42,95 Washington, D. C. - - 99
BOWLING GREEN Cranbrook = = = = = = 39 Nashville = = = - - = 42 Waterloo- - - = = - = L4 399
Louisvilie- - « = = = 36 Penticton - = = = - - 39 Rome= = = = = = = = = 42 West Palm Beach - - - 99
Nashville - - - = = = 36 Washington, D, C. - - 95
CEDAR RAPIDS CINCINNATI
BOZEMAN Chicago = = = = = = - 39 CHEYENNE Akron = = = = = - - ~ 23
Biilings- - - = = = - 33 Des Moines- - = = = = 39 Casper- - - = -~ = ~ = 38 Atlanta = = = = = - - 28,86
Butte - - - - - - ~ = 36 Minneapolis - - - = = 39 Denver- - - - = = - = L2 Charleston, W. Va.- - 40
Moline- - - - = = = = 39 Chattanooga - - - = - 42,95
BRISTOL CHICAGO Chicago - = = = = = - 42,95
Asheville = = = = - - 27 CHARLESTON, S, C. Akron = = = = = = = = 23,83 Cleveland - - - - - - L
Charleston, W. Va.- - 36 Atlanta = = = = = = = 27,86 Albuquerque ~ - - - - 83 Columbus, Ohio- ~ - - Li
Knoxville - - = = = = 36 Augusta, Ga.- - - - - 29 Anchorage - = -.- - - 85 Oallas- - - - - - = =99
Charlotte - - = = - - 39 Atlanta - = - = = ~ - 86 Dayton- = = = = = = = Ly
BROWNSVILLE Columbia=- = - = = - = 39 Baltimore = = = = - - 88 Detroit = - = = = - - Lk, 99
Corpus Christi- - - - 36 Florence- - = = - = = 39 Birmingham- - - - - = 4] Ft. Lauderdale- - - ~ 99
Jacksonville- - = - - 39 Boston- - = - = = = - 91 Indianapolis- - - - - Ly
BRUNSWICK Norfolk = = = = = = = Lo,94 Buffalo - - = = = - = 36,92 Knoxvilie = = = = =« = Ly
Jacksonville- - = - = 36 Savannah- - -~ - = = - Lo Cedar Rapids- - - - =~ 39 Lexington - - - - - - 45
Savannah- - ~ = = = = 37 Wilmington, N. C. - - 40 Chariotte = = - - - = 94 Los Angeles = = = - - 99
Cincinnati= = = = = - 42,95 Louisville- = = = = = Ls
BUFFALO CHARLESTON, W. VA, Cleveiand = = = - - - 42,95 Miaml = = = = = = - = 99
Albany, N, Y. - - - - 24,83  Akron - - - -~ - - - - 23 Columbus, Ohio- - - - 42,95 Nashville - = = = - - L
Baltimore - = = - = = 31,88 Atlanta - - - - - - - 27,86 Dalias- - - -~ = = = = 95 New York- - - - = - - 99
Boston=- = - = = - - = 35,91 Bristol - - - - - - - 36 Dayton- - = = = = = = 42,95 Pittsburgh- - - - - - 45,99
Chicago = - = = = - ~ 36,92 Chariotte - - - - = = Lo Denver- = = = = - = = 95 St. Louls - - = = - = 45,99
Cleveland - -~ - - - = 37 Cincinnati- - = = = - Lo Des Moines- - - - = =~ 43,95 St. Petersburg- - - - 99
Detroit = - - = = = - 37,92 Cleveland - = - - - - Lo Detroit - = = - - = = 43,96 Tampa - -~ - - - - - - 100
Elmira= = = = = = = - 37 Columbus, Ohio- - - - LO Evansville- - - = = = 43,96 Washington, D. C. - - 45,i00
New York= = = = - - = 37,93 Greensboro=- = - - - - Lo Ft. Lauderdale- - - - 96
Philadelphia- -~ - - - 37,93 Huntington- = = = = = 4o Grand Raplds- - = - = 43 CLEVELAND
Pittsburghe « - = - « 37 Huntswille- = = = « = L4Lo,94 Greensboro=- = = - - - 96 Akron - - = = = = = = 23
Rochester, N. Y.- - - 37 Knoxviile = = = = = = Lo Harrisburg=- = = = = = 96 Allentown - - = = - = 26,84
Scranton=- = - = - - - 37 Lexington - - - - - - Lo Hartford- = = = = - - 96 Atlanta - - - = - - = 86
Syracuse~ = - - = - = 37 Louisville- = = = = = Lo Honolulu= = = = = = = 96 Boston= = = = = = = = 91
Tampa = = = = = = = = 93 Hew York- - - - - - - LO,94 Houston - = « = = - = 96 Buffalo - = = « - - - 37
Yoronto - = - = - - = 37 Pittsburgh- - - - - - 41 Indianapolig- - - - - 43 Charleston, W, Va.- - 4O
Washington, D. €. - - 37,93 Roanoke - - - - - - - Wy Kansas City - - - - - 43,96 Charlotte - - - - - - Ly,94
THE BOEING COMPANY NO, DH-9176
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CLEVELAND (Continuad)

COLUMBUS, OHIO (Continued)

Chattanooga - = = = = 4l Tampa = =~ = = = = = =101
Chicago = = = = - - - k2,95 Toledo- = = = = = = = L8
Cincinnatl- - - = = = 44 Washington, D. C. - - 48,102
Columbus, Ohlo- - - - 45 :
Dayton- - - - = = = = k5 COMOX
Detrolt = = = - - - - 45 Port Hardy- - -~ - = - 48
Ft. Wayne - = - = - - 45 Vancouver = = = = = = 48
Grand Raplds- - - - - L5
Hartford= = = = = - - 100 CONCORD
Indianapolis~ -~ - - = 45,100 Bostons = = = = = = = 35
Knoxville = = = = = = 45,100  Fltchburg = = =~ - = = L8
Los Angeles - - - - = 100 Laconia = = = = = = = L8
Miaml = = = = - - = =100
Mllwaukee - - = = = - 45,100 CORPUS CHRISTI
New York- - = = = = = 46,100 Brownsville - - - - - 36
Phlladelphia- = - - = 46,100 Houston = = = = = - = L8
Plttsburgh- = = = = = Lus San Antonio ~ = = - - L8
Rochester, N. Y.- -~ - 46,100
St, Louls - = - = - - 100 CRANBROOK
St. Petersburg- - - -101 Calgary ....... 38
Tamna = = = = = - = = 101 Castlegar = = = -~ ~ = 39
Toledo- = - = =~ = = = Le
Toronto = = = - - = = L6 DALLAS
Washington, D. C. - - 46,101  Abilene - - - = = - - 23
Albuquerque - ~ - - - 83
cLovIsS Amarillo=- = = = - = - 26,84
Lubbock = = = - - - - Le Atlanta = = = = = = = 86
Santa Fe- - = - - - - L6 Austin- - - - = = = - 30
Balitimore - = = - - - 88
COLLEGE STATION BoStone - = = - = = = 91
Houston = =« = = = = - 46 Chicago = = = = = - = 95
Temple- - = - -~ - - = 46 Cincinnati= = = = - = 99
Oenver- - = = = = - = 102
COLORADO SPRINGS El Pago = = = - - = = 102
Amarillo=- - - - = - = 26,84 Ft. Worth = = = = = = L8
Denver- - - - - - - = L6 Houston - - - - = = - 48,102
Oklahoma Clty = = - - 46,101  Jackson - - - - = = = 49,102
Pueblo- = - = = - = = 46 Kansas Clty - - - - - Lg, 102
Las Vegas = - = - = - 102
COLUMBIA LAWEOMe = Slm - = == 4y
Atlanta - = = - - - - 28 Little Rock - - = = = 49,102
Charleston, S. C. - - 39 Los Angeles - - - = = 102
Charlotte - - - - - - L,k Louisvilles = = =~ = = 102
Florence~ - = = = = = L7 Lubbock = = = = = = = 49,102
Greenville- = - - - - L7 McAlester - = - = - = 49
Jacksonville- = - - - 47,101 Memphis - - - - - - - Lg,102
Meridlan- - - - - - - 47,101 Miami = = = = = = = = 103
Montgomery- - - - - - 47,101 Midland - = - = ~ - - 49,103
Pensacola ~ = = = = - 47,101 Monroe= = = = = = - = 49,103
Raleigh - - = - = - - b7 New Orleans = - - = - 49,103
Savannah- = = - - - = L7 New Yorke = = = = = = 103
Washington, 0. C. - - 47,101  gklahoma City - - - - 49
Orlando = - - - - = = 103
COLUMBUS, GA. 5t. Louis = = = = - - 103
Atlanta - = = = = - - 28 San Antonio - - = - - 49,103
Montgomery- = = = - - L7 San Franclsco - - -~ -103
Pensacola -~ - - = - - L7 Seattle = - =~ = - - = 103
Tallahassee - - = = - 47 Shreveport- - - - - = L9
Tucson- - = = - = = = 103
COLUMBUS, OHIO Tulsa = = = = = = = = 49,103
Akron - = = = = = = = 23 Waco- = = = = = = = = 50
Charleston, W. Va.- = 40 Washington, 0. C. - -104
Charlotte - - - - = - L1, 94 Wichita Falls - - - = 50
Chlcayo = = = = = = = 42,95
Cincinnati- - - - = = Li DANVILLE
Cleveland = = « - - = L5 Charlotte = = = = = = 43
Dayton- = = « = = = - L7 Greensboro= - - - - = 50
Oetroit = = = - = = = L7 Richmond- - - - = = - 50
Indianapolis- - = = - L8
Louisvilles = = = = = 48 DAYTON
New York- « = = = = = 101 AKFON = = = = = = = = 23
Philadelphia- - = - - 48,101  Chicago - = = - = - = 42,95
Pittsburgh=- -~ - - - - 48 Cincinnati= « = = - = Ll

DAYTON {Continued)

DETROIT (Continued)

Cleveland = - = - - - 45 Columbus, Ohio- - = = 47
Columbys, Ohio- - - - 47 Flint = = = = = = = = 52
Ft. Wayne = = = - = - 50 Grand Rapids~- - - - - 52
Hartford- - - - - - - 1ol Indianapolis- - - - - 52,106
Indtanapolis- - = - - 50 Land 0O'lLakes- - - - - 52,106
Los Angeles = - = - - 104 lansing - - - - - - - 52
New York- = - - = - - 104 Las Vegas = = - - - - 106
Pittsburghe = = = = = co Los Angeles - - - - - 106
St. louis = = = = = - 50,104 louisville- - - - - - 52,106
Washington, 0. C. - - 50,104 Miam} - - - - - - - - 107
Milwaukee - « = « = = 52,107
DAYTONA BEACH Minneapolis - - - = - 107
Jacksonville- = - = - 50 New York- - - - - - = 107
Lakeland- = = - - - - 50 Omaha = = = = = - - - 107
Melbourne - = =« = = = 850 Philadelphia- - - - - 52,107
Miam} = = = = = = = = 50,104 Pittsburgh- - - - - - 52
Orlando « -~ = = -~ = = 50 Rochester, N. Y.- - - 52,107
Tampa - = - - = = = - 51 St. Louls = =« « - - = 52,107
West Palm Beach - - - 5§} St. Petersburg- - - -107
San Francisco - - - =107
OENVER Toledo- - = = = = « = 52
Albuquerque - - - - - 25,83  Washington, 0. C. - - 52,107
Amarilio- = = = - - - 26,84
Baltimore - = - - - - 89 00THAN
Boise = - = = - - = =9] Montgomery- - - - - - 52
Boston= =« = = = = = = 91
Casper- - = - - = = = 39,93 EOMONTON
Cheyenne- - - - - - = L2 Anchorage - - - - = - 85
Chicago - - - - - = = 95 Calgary - = - = = ~ = 38
Cotorado Springs- - - 46 Grand Prairie - - - - 53,107
fDallas= = = = = = = = 102 Mlnneapolis - - - - - 108
El Paso - = = = = = = 104 Montreal= - =« = = - - 108
Grand Junction- - - - 51 Regina- - - - = = - = 53,108
Kansas Clty - - - = - 104 Saskatoon = = - - - - 53,108
Las Vegas - - - - - - 104 Toronto - = = - = = = 108
Lincoln - - - - - = = 51,104 Vancouver - - - - - - 108
Los Angelés - - = = - 104 Winnipeg- - - - - - - 108
Lubbock - - = = = = - 51,105
Milwaukee = = = = - =« 105 ELKO
Minneapolls = « = - = 105 Ely = = = = w v -~ 53
New York- - - = = = =« 105 Reno=- = = = = = = = = 53
Omaha - - - = = = = = 51,105
Phoenix = = - = - - - 105 ELMIRA
Portland, Ore.- - - =105 Buffalo = = = = - - = 37
Rapid City~ - - - - - 51,105 Rochester, N. Y.~ - - 53
RENO= = =« = = = = = = 105 Willijamsport- - - - - 53
Salt Lake City- - - - 51,105
San Francisco - - - =105 EL PASO
Seattle - - = - - = - 105 Abilene = = - - » - - 23,83
Sloux Falls - = - - - 106 Alamogordo- - - - - - 24
Tulga = = = = = = = = 106 Albuquerque - - - - - 25
Washington, 0, C. - -106 Bisbee- = - - - ~ - - 34
Wichita = = = =~ = = = 51.106 Carlsbad- - - - - - = 38
Dallas=- = = = « « - = 102
OES MOINES Denver- - - - - - ~ - 104
Cedar Rapids- - - - = 39 Ft. Worth - - = - - = 108
Chlcago = = - = = = = 43,95 Houston = = = = - = = 108
Kansas City = ~ - = - 51 Los Angeles - - - - - 108
Los Angeles - - - - =~ 106 Midland - - - - =« - - 53,108
Minneapolls - - - - - 51,106 Phoenix - = - = - - - 53,108
Omaha - - - - = = - = 51 Roswell =« = = = « = - 53
St. Louis = = = = = = 51,106 San Antonio - - « - =109
Waterloo- - - - - - = 51 San Olego - - - - - - 109
San Francisco - - - =109
DETROIT Tucson- - - = - - - = 53,109
Akron = =« = = = = = = 23
Atlanta = = = = = «~ = 86 ELY
Baltimore - - = =~ - - 31,89 Elko= = = = = = =« - - 53
Boston= = = = = - - - 2 Salt Lake City- - - - 53
Buffalo - - - = = « = 37,92
Chicago - = = = = - = 43,96 EUGENE
Cincinnati=- = - = - = Li, 99 Medford - - - =~ - - - 53
Cleveland = - - - - - L5 Salem « - - - - - « = 53
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EVANSVILLE FT. WAYNE (Continued) GREAT FALLS HOBBS (Continued)
Chicago - - « = - - - 43,9 South Bend- - - = « = 5§ Blllings= = = = = - - 33 Midland = - = = = - = 60
Indlanapolis- - - - = 54 Toledo- = = « = = = = 5§ Butte = = = = = = = = 38 Roswell = = = = = - - 60
Louisville- = = = = - 54 Calgary = = - - - - - 38,93
Nashville = =~ = = - = 5L FT. WILLIAM Helena- - = = = = = = 57 HONOLULU
Owensboro - - - - - - sk Sault Ste. Marle- - - 65,110 Missoula- - = - = = - 57 Chicago - = = - - - - 96
Paducah = = « =« = - - 54 Toronto = « = = = = = 110 Salt Lake Clty- = - - 58,111 Los Angeles - - - - - 112
St. Louls = - = - - - 54 Winnipeg- = = = = = = 55,110 Spokane - - - - = - = 58,111 New York- - - = = - = 112
Portland, Ore.- - - =112
FAIRBANKS FT. WORTH GREENSBORO San Franclsco - - = =112
Anchorage - - - = - - 85 Abilene - = - = = = = 23 Asheville = = = = = = 27 Seattle - = = = = = = 112
Juneau= = = - = - - - 109 Austin- = = =« =« = = = 30 Atlanta = = = = = - = 28,86 Vancouver = = = - = - 112
San Francisco - - - -109 pDallas- - - - - - = = 48 Birmingham- = = ~ = - 33,90
Seattle - = - = - - - 109 El Paso = = = = = - =108 Charleston, W. Va.- = 4o HOT SPRINGS
Whitehorse- - - - - - 109 Houston - - = = = - - 56,110 Charlotte - = = = - - 4] Little Rock = = - = = 60
Little Rock = - - - - 56,110 Chicago = = = - - = ‘. 96 Shreveport= = = = = = 60
FARGO Los Angeles - - - - =110 Danvlille- = = = =« - - 50
Bismark = = = = = = = 34 New Orleans - = = - - 56,110 Greenville- - - - « - 58 HOULTON
Grand Forks - - - = - sk Oklahoma City - - - - 56 Loulsville- = = = = « 68,111 Bangor- - - - = - - = 32
Jamestown - - - - - - sk Shreveport- = = = - - 56 New York- - - = = - - 58,111 Presque Isle- - - - - 60
Minneapolls = - = - - 54 Waco= = = = = =~ = = = 56 Pittsburgh- = =« - - - 58,111
Winnipeg- -« - « - - - 5l Wichita Falls - - - - &6 Raleigh = = = = = - - 58 HOUSTON
Richmond= = = = = = = 58 Abilene = - = - - - - 23,83
FAYETTEVILLE FREDERICTON Roanoke = = = = = - - 58 Atlanta - - - - - - - 36
New Bern- - - = « - =« 109 Montreal- - - - - - - 56,110 Washington, D. C. - - 58,111 Austin- = = = - - - - 30
Wilmington, N. C. - -109 Quebec~ = - - = = - - 56,11 Baltimore - - - - - - 89
St., John- = = = = - - 56 GREENVILLE Beaumont- - - « - - - 32
FITCHBURG Anderson- = - - = - = 27 Chlcago - = - - - - - 96
Boston- = = « - - - - 35 FRESNO Atlanta = = = = = = = 28 College Station - - - 46
Concord = = - - = - - 48 Bakersfield - = - -« « 30 Charlotte = - = = « - 4] Corpus Christi~ - - - 48
Los Angeles =~ = - - - 56 Chattanooga - - - -~ - L2 Dallas- = - = = - - = 48,102
FLINT Merced- = = = = = = - 56 Columbia= = = = = = - L7 El Paso - - - - - - - 108
Detroit - = = = = = - 52 Oakland « = = « « - = 56 Greensboro=- - - - - 58 Ft. Worth - = = = - - 56,110
Grand Raplds- = - - - sh San Franclsco - - - - 56 Richmond- - - - - - - 58,111 Lake Charles- - - « - 60
New York= = = = =« = = 109 Visalla = = - - - - - 57 Spartanburg = - - - - 58 Las Vegas - = = - - - 1n2
Saginaw - = = = = - = 54 Winston-Salem - - - - 58 Los Angeles - - - - - 112
GAINESVILLE Mlam] - - - = - - - - 113
FLORENCE Jacksonville- - = = = §7 HALIFAX Nashville = = = « - - 113
Charleston, §. C. - - 39 Ocala = = » = = - = - 57 Moncton - - - - - - - 58 New Orleans - - - - - 60,113
Columbia- -« - - - - - 47 Montreal- - - - - - -112 New York= - « « - - =113
Rateigh = = » = - = - 5S4 GANDER St. John= = = « = - - 59 St. Louis = « = = - - 113
Montreai- - - -« - - - 111 Sydney- - = = = =« « = 59 San Antonio - = - - - 60
FT. LAUDERDALE St. Johns - = -« = - = 7 San Francisco - -~ - =113
Chicago - - - - = - - 96 Stephenvlile- = - - - 57 HARRISBURG Shreveport- - = « - - 60
Cincinnati- = = = = = 99 Allentown = = = = = 26 Tulsa = = = = = = « o 60,113
Miami = = « = = = = = 54 GLENS FALLS Baltimore = = = - - - 31 Washington, D. C. - -i13
New York- - - - - ~ - 109 Albany, N, Y. - - - - 25 Chicago = = = = « - - 96
Washington, B, C. - -110 Pittsburgh- = = - - - 59 HUNTINGTON
West Palm Beach - - - 5§ GOOSE BAY Reading = = = = = - - 59 Charleston, W. Va.- - 40
Montreal= = = = = = - 11 Washington, D. C., - - 59 Lexington - - - - - - 60
FT. MEYERS Williamsport- - - - = 59 Louisviliees = = « - - 60
Sarasota- - - = = - - 55 GRAND FORKS Washington, D, C. - =113
West Palm Beach - - - §§ Fargo = « = = = = - - 54 HARTFORD
Winnipeg- = = = =« = = 57 Albany, N. Y. - - - - 25 HUNTSVILLE
FT. NELSON Boston= « = =« - - =« = 35 Birmingham- - - - - & 33
Ft. St. John- - - - = 55 GRAND JUNCTION Chicago - = = - - - - 96 Charleston, W. Va.- - 40,94
Watson Lake -~ - - - - 110 Denver- - - - « - - - 51 Cleveland - = - - - -100 Knoxville - - - = - - 60
Whitehorse- - « - - - 1io Las Vegas - - - - - - 57,111 Dayton- = « - - - - -104 Lexington - - - - - - 60,113
Los Angeles - = - = =112 Loulsvilie~ - = = « - 61,113
FT. ST. JOWN GRAND PRAIRIE New Haven - = - - = 59 Memphls = - = = -« - - 61
Ft. Nelson- - - - - - 55 Edmonton- = - = - - - 53,107 New York~ = « = - - - 59 Nashville - = - - = - §]
Grand Prairie - - - - 55 Ft. St. John- - - - -~ §§ Philadelphia- - - - - 59 Washington, D. C. - - 61,13
Prince George - - ~ - 55 Pittsburgh~ - - = - = 59,112
GRAND RAPIDS Pittsfield- - - = =59 HURON
FT. SHITH Chicago = = = - - - = 43 Providence- ~ = = - - 59 Plerre- - - = = - - - 61
Little Rock = = = = = 55 Cleveland = - = = = - 45 Washington, D. C. - - 59,112 Sloux Falls - = = = = 6]
Texarkana - = - = = = 55 Detroit - - - = = - = 52
Tulsa = = = = = = = = 55 Flint = « = = = = = = 5k HELENA HYANNIS
Land O'lakes- -~ - - - 57,111 Butte = = = = -« - - - 38 Boston- - - - -« - - . 15
FT. WAYNE Lansing = - » = - - - 57 Great Falls = - « - - 57 Nantucket - = =« - - - 61
Cleveland = - - = - - 45§ M] lwaukee = - = - - = 57 Missoula- - = = = = - 59
Dayton- =« = -« = = - - 50 Muskegon=- - - = - - - 57 IDAHO FALLS
Indianapolis- = « - = 55 Saginaw - - - - = - - 57 HOBBS Butte - = - - - - - . 38
New York- = - = - - = (1Y) Carlsbad- - - -~ = - - 38 Pocatelio - -'- - - - &1
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IDAHO FALLS (Continued)
Salt Lake City- - - - 61

100

101

INDIANAPOLIS
Atlanta = = = = = = - 28,
Chicago = = = = = = - 43
Cincinnati= - = = - - L
Cleveland = = - - ~ - s,
Columbus, Ohio- - - - 48
Bayton- - - - - - - - 50
Detroit = = = = = = = 52,
Evansville- - = - - - 5l
Ft. Wayne - - - - - - 55
Louisvilles « = = = - 61
Memphis = = = = = = - 61,
Nashville = = = = - - 61,
New York- - = - = = = 114
Pittsburgh= = = - = - 61,
St. Louis = = = = - = 61
Terre Haute - - - - - 62

JACKSON
Birmingham- = = = - - 33
Oallas= = = = = =« =« = Lg,
Memphig - = = - - - = 62
Meridian- - ~ - - = - 62
Monroe=- = = = - = - = 62
New Orieans = = - - - 62
Shreveport- - - - - - 62

JACKSONVILLE
Atlanta = - = = = = = 28,
Augusta, Ga.- - - - - 29
Brunswick = = - - ~ = 36
Charleston, S. C. - - 39
Charlotte = = = = - - L,
Columbla= = = = - = = L7,
Daytona Beach - - - - 50
Gainesville = - = - - 57
Macon = - = « = -~ = = 62
Melbourne - - - - - - 62
Miami = - - « = = - = 62,
New Orleans - - - - - 114
New York= = =« = = - =~ 1L
Orlando = - = = = = = 62
Pittsburgh- - - - - - 114
Sarasota- - - - - - = 62
Savannah- = = = « - ~ 62
Tallahassee - - - - - 62
Tampa = = = = = = - - 62
Washlngton, D. C. - -114
Waycross= - = = = = = 63

West Palm Beach -~ - - 63,

JAMESTOWN
Bismark - - = = = = = 34
Fargo ~ = = = = = = =/ 5k
JOPLIN
Springfield, Mo.- -~ - 63
Tuisa = = = = = = = = 63
JUNEAU
Anchorage = = - = = - 85
Annette lsland- - - - 85
Falrbanks = - = ~ = = 109
Seattle = = -~ = « = = 114
KANSAS €IT
Baltimore = = = - - - 89
CQiLB} ------- “?
Dallas- - - - - - - = 43
Denverm = = w =~ = = = 104
Des Moiness - - ~ - = 5

114

3,9
L, 102

KANSAS CITY (Continued)

Los Angeles - = - - - 114
Minneapolis - - - - = 63,115
New York- « - = = = - 115
Omaha = = =~ = = = = = 63
Phoenix = = = =« = = = 115
St. Louis = = = - - - 63
Springfield, Mo.- - - 63
Tulsa = = = = = =« = = €3
Washingtor, D, C. - =115
Wichita = = = = = = = 63
KEENE
New York- - = - = - = 63
Pittsfield- = = - = = 63
KEY WEST
Miami = = = = -~ = = = 63
KING SALMON
Anchorage - = = = = = 85
KNOXVILLE
Asheville = = = = = = 27
Atlanta = = = - = = = 28
Birmingham- = - = = = 33
Bristol - = - - - - - 36
Charleston, W. Va.- - L0
Chattanooga = - - = = L2
Cincinnati= = = = = = Ly
Cleveland = = - = = = 45,100
Huntsville= = = - = = 60
Lexington -~ = = = - - 63
Louisville- - - - - = 6L
Memphis = = = = = - - 64,115
Nashville = = ~ = - = 64
New Yorke = = = = = = 115
Pittsburgh- - - = = = 64,115
Washington, D. C. - - 64,115
KODIAK
Seattle - = = - = - = 115
LACONIA
Concord = = = = = = - 48
LAFAYETTE
Baton Rouge - - - - - 32
Lake Charles~ ~ - - = 6h
LAKE CHARLES
Baton Rouge = = = - - 32
Beaumont- ~ = = - =« = 32
Houston = = ~ = = = = 60
Lafayette = = - - - - blh
LAKELANO
Daytona Beach -~ - - = 50
Tampa = = = = = = = = 6l
LANCASTER
Baltimore - -~ = = = = 3!
Reading - - - = = = = 64
Washington, D, €. - - 6h
LAND OTLAKES
Qetroit = = = -~ - - - 52,106
Grand Rapids- - - - = 57,111
New York= = = = = = = i15
LANSING
Detroit = =~ = = = = = 52
Grand Rapids~ -~ - = = 57

LAS VEGAS LOS ANGELES (Continued)
Albugquerque = = = - = 83 Cleveland - - = - = = 100
Chicago = = =~ = = = = 96 Dallas= = = = = = = = 102
Dallas- = = = = = = = 102 Dayton- = = = = « = = 104
Denver= = = = = = = = 104 Denver- - - = - - - - 104
Detroit - =~ = = = = - 106 Des Moines- - - - - - 106
Grand Junction- - - - 57,111 Detroit = = = = = = - 106
Houston = = = = = = = 112 El Paso - - - - - - - 108
Los Angeles - - - - = 64,115 Ft. Worth = = = - - - 110
Palm Springs=- = = = - 6l Fresno- = = = = = = = 56
Phoenix = = = = = = = 64,115 Hartford- - - - - = - 112
Sacramento- - - - ~ = 64,116  Honolulu- = = = - = = 112
Salt Lake City- - - - 65,116 Houston - - = - - - - 112
San Francisco - - - - 65,116 Kansas City - - - - - 114

Las Vegas = = = « = = 6L, 115

LAWRENCE Long Beach= = = =~ - - 66
Manchester= = = = - = 65 Miami = = = = = = =« = 116,
Worcester = = = = = - 65 Montreal- = = = = = - 116

New Orleans - = = - = 116

LAWTON New York- = = = = - - 116
Dallas- - = = « = = = L9 Oklahoma City - = = =116
Oklahomg City - - - - 65 Ontario = = = = = - = 66
Wichita Falls = = - - 65 Palm Springs- - - - - 66

Philadelphia= = = = = 116

LEBANON Phoenix = = = = = = = 66,116
Boston- = ~ - - - - - 35 Plttshurgh- = - - = = 116
Manchester— = = - = = 65 Portland, Ore.- - -~ =117
Montpelier- = = = - - 65 Sacramento- -~ = = - = 66,117

St. Louis = = = = = = 117

LETHBRIDGE Salt Lake City- - - =117

Calgary = = = = = = = 38,93 San Oiego -~ - - - - = 66
San Francisco - - - - 66,117

LEWISTON Santa Barbara - - - - 66
Augusta, Me.- = - - - 30 Seattle - - - - - - - 117
BOStON~ =~ = = = = -~ = 35 Syracuse- = = - ~ = = 117
Portland, Mr. = = = = 65 Tampa - = - = = - = = 117

Tuscon= - = = = = = = 66,117

LEXINGTON
Charleston, W, Va.- = 40 LOUISVILLE
Chattanooga - - - = ~ 42 Atlanta = = = = = = = 28,87
Clncinnati= = = = = = Ls Bowling Green - - = - 36
Huntington~ - - - - = 60 Charleston, W. V. - - b0
Huntsville- = - = - - 60,113  Chicago = = -« = - - 43,96
Knoxville = - = - - - 63 Cincinnati= = = = = = L5
Louisville- = = = = = 65 Cotumbus, Ohio- =~ - - 48

Oallas~ - = = =~ - - = 102

LINCOLN Detroit - = = = = = = 52,106
Denver= = = « = = - < 5])[0& Evansville~ = = = = = 5“
Omaha = = = = = = = = 65 Greensboro- » = -~ - - 58,111

Huntington- - = - = = 60

LITTLE ROCK Huntsvilles - = « ~ = 61,113
Oallas- = = = = = = =« L4g, 102 Indianopoliss - = - = 61
Ft. Smith = = = = = = 55 Kroxville = = = = = = 64
Ft. Worth = = = = = = 56,110 Lexington = = = - - - 65
Hot Springs = = = = = 60 Memphis = = =~ = =~ « « 66,117
Memphis - - = = = - = 65 Nashville = - = « =« = 66
St. Louis = - - = = = 65,116  New York- = - - - - -~ 117
Shreveport= - = = - - 65 Owensboro = = -~ - - = 66
Springfield, Mo.~ - - 66 St. Loujs = - = - - - 67,117

St, Petersburg~ - - «118

LONG BEACH Tampa = = = = = = = = 118
Los Angeles ~ = - - = 66 Washington, 0. C. - ~118
San Oiego - - - = = - 66

LUBBOCK

LOS ANGELES Abilene - = = = = « - 23
Albugquerque - - « - = 84 Albuquerque = = ~ =~ = 25,84
Anchorage - - = - - - 85 Amgrilio= = « = = = = 26
Atlanta = - - = ~ - = 86 Clovise = = =« = = = = L6
Bakersfield - - - - - 30 Oallase = = = « « = = Lg,102
Baltimore = = = = = = 8y Denver- = = = « = « - 51,105
Boston= = = = « « « « G2 Midland = = = = « =« = 67
Burbank = = = = - - = 7 Wichita Falls - = = = 67
Chicago = = = = = « = a6
- NNALi= = = = = = 95
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MACON MIAMI (Continued)
Albany, Ga. - - - - - 24 Chicago - - = = = - - 97
Atlanta = - = - = = = 28 Cincinnati- - = = - - 99
Jacksonville- - - - - 62 Cleveland - - - - - -100
Savannah- = = -« - - - 67 Dallas= = = = = - = = 103
Waycross- = = = - = - 67 Daytona Beach - - - - 50,104
Detroit = = = - =« = - 107
MADI SON Ft. Lauderdale- - - - &4
Chicago -~ - = = = « = L3 Houston - - - - - - - 113
Milwaukee - = - = = = 67 Jacksonville- = - = - 62,114
Rochester, Minn.- - - 67 Key West- - = - -~ - - 63
Los Angeles - - - - - 116
MANCHESTER Melbourne - = = - - = 67
Boston= = = = = - - - 35 Minneapolis - - - - - 118
Lawrence- - - = - - - 65 Montreal- = = = = = = 118
Lebanon ~ = = = = - - 65 New Orleans - - - - - ]
Worcester - - - - - - 67 New York- = = = = = = 119
Orlando - - - = = - = 68
MARTHA'S VINEYARD Philadelphia- - - = = 119
New Bedford - - - - - 67 Pittsburgh- = = = - = 119
St. Louis - - - - - - 119
MCALESTER St. Petersburg- - - - 68
Dallas- = = = = - - = Lg San Francisco - - - -11i9
San Juan~ - - - - - - 119
MEDFORD Seattle = - = = = = = 119
Eugene- - - = = = - = 53 Tallahassee - - - - - 68,119
Sacramento~ ~ - - - ~ 67,118 Tampa ~ - -~ - = = = = 68
San Franclsco - - - - 67,118 Washington, D. C. - -119
West Palm Beach - - - 69
MELBOURNE
Atlanta - = - - = - = 28,87 MIDLAND
Daytona Beach - - - - 50 Abilene - - - = = = = 23
Jacksonville- - - - - 62 Big Spring- - - - - - 32
Miaml! - - - = = = - - 67 Dallas= = = = = = = - | 49,103
Ortando - - - - - - - 67 El Paso - - - - - - - 53,108
Tampa = = = = = = - = 67 Hobbs - - = - - « - - 60
Vero Beach- - - - - - 68 Lubbock - - - - - - = 67
West Palm Beach - - - 68 San Agnelo~ - - - - - 69
MEMPHIS MILWAUKEE
Atlanta - - - - - -~ - 28,87 Chicago - - = - - - - 43
Birmingham- - - - - = 33 Cleveland - - - - - - 45,100
Chattanooga - ~ - - - 42,95 Denver- = = = = = = = 105
Chicago = = = = = = - 7 Detroit = = = = = - - 52,107
Dallas= = = = = = = = 49,102 Grand Rapids- - - - - 57
Huntsville- = = - - = 61 Madison - - - - - - - 67
Indianapolls- - - - - 61,114  Minneapolis - - - - - 69,119
Jackson = = = - - - - 62 Muskegon= ~ = = = = = 69
Knoxville = = - = - = 64,115 New York- - - - - - = 119
Little Rock = - - - - 65 Philadelphia- - - - - 119
louisville- - = = = = 66,117 Toledo- - - - - = - - 69
Nashville - = = - - - 68 Washington, D. C. - -120
New Orleans - - - = = 68,118
Paducah = = = = = =~ = 68 MINNEAPOLIS
St. Louis = -~ = = = = 68,118 Anchorage - - - - - - 85
Shreveport- = = = = = 68,118 Bismark - - - = = - - 34,91
Washington, D. C. - -118 Cedar Raplds- - - - - 39
Chicago = = = = = - = 43,97
MERCED Denver- = = = = = - = 105
Fresno- = = = = = = = 56 Des Moines- - - - - - 51,106
Modesto - - = =~ - = = 68 Detroit = = = = = - = 107
o Edmonton~ ~ - - -~ - - 108
MERIDIAN Fargo = = = = = = = = sk
Birmingham= -~ - = = = 34 Kansas City - - - - - 63,115
Columbia- = = - - - - 47,101 Miami - - - = = - - - 118
Jackson - -~ - - = - - 62 Milwaukee - = = - - = 69,119
Monroe= = = = = - - = 68 New York- - = = = - = 120
Montgomery- - - - - - 68 Omaha = = = =« = - - ~ 69,120
Rochester, Minn.- - - 69
MIAMI Salt Lake City- - - -120
Atlanta - = - = = = = 87 Seattle - = = = = = = 120
Baltimore = = =~ = = = 89 Sioux Falls - = - = - 69
Boston- - = = = - = - 92 Spokane = = -« = - = - 120
Charlotte - =~ = - - = 34 Washington, D. C. - =120
Winnipeg- = - « - - = 69,120
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MISSOULA MUSCLE SHOALS
Great Falls = = = = - 57 Birmingham- = = - = = 34
Helena- - - = - « « - 59 Nashville = = « = = = 70
Spokane = = - - = - = 69
MUSKEGON
MOBILE Chicago = = = = = = = 43
Atlanta = -~ = = = - - 28,87 Grand Rapids- - - - - 57
Birmingham= = = = - - 34 Milwaukee = = = = = = 69
Montgomery=- = -« - - = 69
New Orleans - = = = = 69 NANTUCKET
Pensacola = = = = = = 69 Hyannis = = = = = « = 61
MODESTO NASHVILLE
Merced= = = = = = = = 68 Atlanta = = = = = = = 29
StocktOn= = = = = = = 69 Bowling Green - - - - 36
Chattanooga ~ - = - - 42
MOLINE Chicago - - - = = = - 43,97
Cedar Rapids- - - - - 39 Cincinnati=- - = = = = Ls
Chicago - = - - = - =~ 43 Evansville- = = = = = 54
Houston = = = = = = = 113
MONCTON Huntsville- - - - - - 61
Halifax = = = = = = = 58 Indianapolis- = = - = 61,114
Montreal- - - - - - - 70,120 Knoxville - = = = - - 64
St. John- - - - = - - 70 Louisville- = = = - = 66
Toronto = = ~ = = = - 120 Memphis = - = - - - - 68
Muscle Shoals - - - - 70
MDNROE New York- - - = - - - 121
Dallas~ = = = = = = - 49,103  St. Louis - - - - - - 71,121
Jackson = = - = = = - 62 Tulsa = = = = = = = = 121
Meridian- = - = = = = 68 Washington, D. C. - <121
Shreveport- - = - - - 70
NEW BEDFORD
MONTEREY Boston~ = - = = - -« - 35
Salinas = = = = = = = 70 Martha's Vineyard - - 67
San Franclsco - - - = 70 New York- - = - - « = 71
Santa Barbara -~ - -~ - 70
NEW BERN
MONTGOMERY Fayetteville- - - - -109
Atlanta = - - - - - - 28 Norfolk = = = = = = = 71
Birmingham~ - - - - - 3L
Columbia- - = - - - - 47,101 NEW HAVEN
Cotumbus, Ga. - - - - 47 Hartford- - - - - = 259
Dothan= = - = = = ~ = 52 New York- = = = = = = 71
Meridlan- - - = = = = 68
Mobile- = = = = = = = 69 NEW ORLEANS
Pensacola = = - = - - 70 Atlanta - - - - - - - 29,87
Baton Rouge - « = - = 32
MONTPELIER Blrmingham= = = = - = 34,90
Burtington- - = = - - 38 Chicago - = = = « = = 97
Lebanon = = = = = - - 65 Dattas- - = - - « - - Lg,103
Ft. Worth = = - = ~ = 56,110
MONTREAL Houston = = = = = - - 60,113
Baltimore - = = - - - 31,89  Jackson - = = = = - - 62
Boston- = « -~ - - - - 35,92 Jacksonville- - « - -114
Chicago - - - - - - = 97 Los Angeles =~ - - - - 116
Edmonton~ - = = = = = 108 Memphis - = - = = - - 68,118
Fredericton - = = = = 56,110 Miaml - - = - = - - - 118
Gander- - - - = = = - 111 Mobile- = = = = = = = 69
Goose Bay ~ - - - ~ - 111 New York- = = = = = = 121
Halifax = = = =« = = = 112 St. Petersburg- - - =121
Los Angeles - - - - - 116 Shreveport- - = - - - 71,121
Miami - = = = = = - - 118 Tampa - -~ - - - . - =122
Moncton = - = = = - - 70,120
New York- = = = = = = 70,120 NEWPORT NEWS
Ottawa- - = - - - - - 70 New York- - = - = - - 71,122
Quebec~ = = = = -« - - 70 Norfolk = = = = =« = « 71
Saguenay- - - - - - - 70,120 Washington, D. C. - - 71
St. John= = = = -~ = - 70,121
Tampa = = « = = = = =12} NEW YORK
Toronto = - = =~ - = - 70,121 Akron = - = = = - ~ - 24,83
Vancouver - = = = = = 121 Albany, N. Y. - = - - 2§
Washington, D. C. - -12, Allentown = = = = = - 26
Anchorage - - - - - - 85
Atlants - = - - - - = 87




i

; NEW YORK (Continued) NORTH BAY PANAMA CITY PITTSBURGH
Atlantic City - - - - 29 Sudbury = = = = = - = 72 Tallahassee = = = = = 74 Charleston, W. Va.- - 4]
Baltimore = = = = = = 31 Toronto = = = = = = = 72 Tampa = = = = = = = = 74,123 Chicago - - - - - - - 43,97
Birmingham- = - - - - 90 Cincinnati- - - ~ - - 45,99
Boston= = = = = = = = 35 OAKLAND PENOLETON Cleveland =~ = = = = = 46
Buffalo - = = = - = - 37,93 Fresno- = = = = = = - 56 Boise - - - - - - - - 34 Columbus, Ohio- - - - 48
Charleston, W. Va.- - 40,94 Phoenix = = = = = - - 123 Dayton- = = = = = = = 50
Charlotte = = = = « = 94 Reno- - - = = = - - - 73 PENSACOLA Detroit « = =« = - - < 52
Chicago = = = = = = = 97 Salt Lake City- - - =123 Birmingham- - - - - - 34 Greensboro- - - - - - 58,111
Cincinnati- - - - - - 99 San Franclsco - - - - 73 Columbia- = = = = = = 47,101 Harrisburg- - = - - - 59
Cleveland = = = - = = 46,100 Columbus, Ga. = = =« - L7 Hartford= = = = = = = 59,112
Columbus, Ohio- - - =101 OCALA Mobiles = = = = = - - 69 Indianapolis- - - - = 61,114
fallas= = = = = = - - 103 Galnesville = = - - - 57 Montgomery=- - - - - - 70 Jacksonville- - = - - 114
Dayton= = = = = = - - 104 Vero Beach- - - - = = 73 Knoxville = = = = = = 64,115
Denver= = = = = = =« = 105 PENTICTON Los Angeles ~ - - - - 116
- Detrojt = -~ -~ - = - - 107 OKLAHOMA CITY Castlegar - - - - - - 39 Miamj = = = = = = = = 119
Fllnt = = = = = = = = 109 Amarillo- = = = = - - 26,84 New York= = = = = = - 71,122
" Ft. Lauderdale- - - =109 Colorado Springs- - - 46,101 PHILADELPHIA Philadelphia- - - - - 74,123
Ft, Wayne - - = = = = 110 Oallag= = = = = = = = 49 Allentown = = = = = = 26 Raieigh - = = - = = - 75,124
1 Greensboro- - = - - - 58,111 Ft, Worth = = = = « = 56 Atlanta = = = = = = = 87 Roanoke - = = = = = = 75
Hartford- = = = - = - 59 Lawton= = =« = = = = - 65 Baltimore = = = = - - 31 St. Petersburg- - - -124
Honolulu= = = = = =« < 112 Los Angeles - - - - - 116 Boston- = = = = = - = 36,92 Toledo- = - - = - - = 75
Houston = = = = = = = 113 St. Louis = = = = = = 123 Buffalo = = = = = - - 37,93 Washington, 0. C. - - 75
i Indlanapolis- - - - - 114 Tulsa - = = = = = - - 73 Charlotte = = = = = - 4i,94  williamsport- - - - - 75
Jacksonville- - - - - 114 Wichita = = = = = - - 73 Chicago = = = = = = = 97 Youngstown= - - = = = 75
Kansas City - - - - - 115 Cleveland - - = = - - 46,100
Keene = = = =« = = = = 63 OMAHA Columbus, Ohio- - - - 48,10} PITTSFIELD
Knoxville = = = = = = 115 Chicago = = - - = = - 97 Detroit = = = = - = - 52,107 Hartford- - - « = = - 59
Land 0'lakes- - - - - i15 Denver~- - - = = - - - 51,105 Hartford- - - - = = - 59 Keene - = = = = =« - « 63
Los Angeles - - ~ - - 116 Des Moines- - - - - - 51 Los Angeles - - - - - 116
Louisville= = = = = = 117 Detrojt = = = = = - - 107 Miami = = - = = = = - 119 POCATELLO
Miam] = = = = = = - - 119 Kansas City - = - - - 63 Milwaukee = - - = « -119 Idaho Falls = - - - - 61
Ml lwaukee = = = = = = 119 Lincoln = = = = = = = 65 New York- = = = = = = 71 Salt Lake City- - - = 75
Minneapolis = = - - - 120 Minneapolis = = - = - 69,120 Norfolk = = = = = = - 72
Montreal= = = = = = - 70,120  Sijioux City- = = = = = 73 Pittsburgh- - = « - - 74,123 PORT HARDY
Nashville - = = - -~ - 121 Richmond- = - - - - - 74 Comox - = = = = = « - 48
New Bedford = - = - - 71 ONTARIO Rochester, N. Y.- - - 74,124
New Haven = = - - - - 71 Los Angeles - - - - - 66 St. louis = - = = = = 124 PORTLAND, ME,
New Orleans = = = = = 1214 Palm Springs- = = = - 73 San Juan- - = - - - = 124 Bangor- = - - - -« - - 32
Newport News~ - - - - 71,122 San Francisco - - - - 73,123 Scranton=- - - = - - = 74 Boston= « - - - - - « 36
Norfolk = « = = - - - 71,122 Syracuse- = -~ = - = 74 Lewiston- - = = = - - 65
Phlladelphia- « = - = 71 ORLANDO Washington, D. C. - - 74 New York- - = = = -« - 71,122
Phoenix - - - - - - - 122 Atlanta - - = = - - - 29,87 Williamsport- - - - - 74 Watervilie~ - = = = =« 75
Pittsburgh- = = = = = 71,122  Dallas- = - - - - - - 103 Youngstown= = - - - = 74,124
Portland, Me. - - - = 71,122 Daytona Beach - - - - 50 PORTLAND, ORE.
1 Provldence~ - = - - - 71 Jacksonville- - - - - 62 PHOENIX Boise = = - - - - - - 34,91
4 Raleigh = = = = = = - 71,122 Melbourne - - - - - - 67 Albuquerque - - - - - 25,84 Chicago - - = = - - - 97
Reading - - - - - - - 72 Miam]l - = = = = = = - 68 Baltimore - - = - - - 89 Denver- - = = = = = = 105
Richmond= = = = = = = 72,122 Sarasota- = - = = - = 73 Chicago = - - = = - = 97 Honolulu- = - = = - - 112
Rochester, N. Y.- - - 72,122 Tallahassee - - = - = 73 Denver- - = = = - - = 105 Los Angezles « - « - - 1y
St. Louis = - = = - = 122 Tampa = = = = = = = = 73 El Paso = = = = - - - 53,108 Reno= = = = = = = - - 75,124
San Francisco = « = =122 West Palm Beach - - - 73 Kansas City = - ~« - - 115 Salem = - - - - - - - 75
Scranton- - - = -~ - = 72 Las Vegas - = = - - - 64,115 Salt Lake City~- - - =124
Seattle = = = = = = = 122 OTTAWA Los Angeles - - - - - 66,116 San Francisco - - - =124
Syracuse- = = = - - = 72 Montreal- = - = = = - 70 New York- = « = = = = 122 Seattle - = « = = = -« 75
Tampa -~ = =~ = = = - - 123 Syracuse- = =~ - = - - 73 Oakland = = - - - = - 123 Spokane - - - - - - - 76,124
Toledo- = « = = « = -]23 Toronto = = = = = - = 73 San Diego - - - - = - 74,124 VYaklma- - - - - - - - 76
Toronto - = - - - - - 72,123 Val Dlor= = = = - = = 7 San Francisco -~ « = w124
Tucson= = = = = = = = 123 TUCSON= = = = = = « = 75 PRESQUE ISLE
Washington, D. C. - - 72 OWENSBORO Bangor- = - = = = - - 32
West Palm Beach - - =123 Evansviiie- = =« - - - S PIERRE Houiton - = = = = =« - 60
Wilmington, Del.- - - 72 Loujsville- - - = - - 66 Huron = = = = = = = - 61
Worcester - - = = - = 72 Rapid City- = - - - - 75 PRINCE GEORGE
Youngstown- = = = = - 72,123 PADUCAH Stoux Falls = = = =~ = 75 Ft. St. John- - = = = 55
Evansville- - - = « - 54 Quesnel = =~ = = =« = = 76
NORFGLK Memphls - - - = - - - 68 PITTSBURGH Smithers~ - = « « - - 76
Atlanta = - = = = = = 87 Akron = = = = = = = - 24 Vancouver = = = =~ = = 76,125
Baltimore - = = - - - 3! PALM SPRINGS Allentown - = - = - - 26,84
Charleston, S, C. - - 40,94 Las Vegas - - - - - - 64 Atlanta = = = « = - - 87 PRINCE RUPERT
New Bern= = = = = = = 71 Los Angeles - - - - - 66 Baltimore - = = - - = 31 Sandspit- - - = - - - 76
Newport News- - -~ - - 71 Ontario = « - = = - = 73 Binghampton - - = - = 33,90 Terrace - - - = = - = 76
New YOork= = = = = = = 71,122  San Diego = « - - - = 74 Birmingham= = - - - = 90 Vancouver - = = = = = 125
Phlladelphia- = - = - 72 BOStON= = = = = = = = 92
Washington, 0. C. - - 72 Buffalo = = = = = - = 37
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PROVIDENCE
Chicago = = - - - - -

Washington, 0. C. -

PUEBLO
Colorado Springs- -
Santa Fe~ = = = - = -

QUEBEC
Fredericton
Montreal
Saguenay
Seven Islands - - =

QUESNEL
Prince George - - -
William Lake- - - - -

RALEIGH
Atlanta
Charlotte
Columbia
Florence
Greensboro- - -~ - - -
New York- - = = = = -

Washington, B, C. - -

RAPID CITY

Pierre= = = = « =« =« «

READING
Allentown
Harrisburg- - - - - -
Lancaster
New York- - = = - = =
Syracuse- = - =« - - =

REGINA
Calgary
Edmonton- - - - -« - -
Swift Current -
Winnipeg
Yorkton

RENO

Portland, Ore.~
Sacramento- - - - - -
Salt Lake City-

ROANOKE
Charleston, W. Va.- - 41

Greensboro= = - = - =

Pittsburgh-

Washington, D, C, = - 77
Winston-Salem - = -« - 77

ROCHESTER, MINN,

Chicago
Madlson
Minneapolis
Waterloo~ - = - « - -

56,111 ROCHESTER, N. Y.

70 Albany, N, Y, = = - -

76 Baltimore - = = = - =

76,126 Buffalo - - - « = - -
Chicago = » = = = » =
Cleveland « = = = = =

76 Detroit = = = = = = =

76 Elmira- = = = =« =« = =
New York- - = = = - -
Philadelphia- - - - -

29,87 Syracuse- - - = = = =

41 Washington, D. C. - -

47

54 ROCKLAND

58 Augusta, Me.- - - - -

71,122

75,124 ROME

76 Atlanta = - - - - - -

76 Chattanooga ~ - - - -

ROSWELL

39 Albuquerque - - - = -

51,105 El Paso = - - - - - -

75 Hobbs - - - - - - - -

ROUYN-NORANDA

26 Val Dlor- = = = - - =

59

6L SACRAMENTO

72 Las Vegas = = - - - =

77 Los Angeles - - - - -
Medford - - = - - ~ -
Reno- = = = = = = - -

38,93 San Francisco - - - -

63,108  Stockton- - = = - - -

77

77,125 SAGINAW

77 Chicago - - - = - - -
Flint - = =~ = = = = -
Grand Rapids- - - - -

34,91

105 SAGUENAY

53 Montreai- = - = - - -

73 Quebec- = = = = = - =

75,124 Seven Islands - - - -

77

- = 77,125 ST. JOHN

San Francisco - - - - 77 Fredericton - - - - -
Seattle - = = = - - = 125 Halifax = - = - - = =
Moncton - = = = = = =
RICHMOND Montreal- -~ - - = -« =
Baltimore = - = = = - 31 Yarmouth- - « = = = =
Charlotte = = = = = = 41,95
Oanville- - = = =« - = 50 ST. JOHNS
Greensboro= - = - - = S8 Gander- = = = = = = =
Greenville- = = = =« = 58,111  Sydney- = = = = = - =
New York- = = = = a « 72,122
Philadelphia- - = - - 74 ST, Lomre
Raleigh - = = =« « - = 76 Atlanta = = = = - = =
Washington, D. C. - - 77 Baltimore - - - - - -
Chicago = - = = = = -
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66,117
67,118
77
78
78

78,125

ST. LOUIS (Continued) SAN DIEGO
Cincinnati= = = = = = 45,99 El Paso = = = - - - =103
Cleveland = = = - - - 100 Long Beach~ - - - - - 66
Oallas- = = = = = = = 103 Los Angeles ~ ~ - = = 66
Oayton= = = = = = = = 50,104  Palm Springs- = = - = 74
Oes Moines~ = = = = = 51,106 Phoenix = = = = = - = 74,124
Detroit = = = = = = = 52,107 San Franclsco - - - - 78,126
Evansville- = = = = = 54
Houston = = = = = = = 113 SANQSPIT
Indianapolis- = = = - 61 Prince Rupert - - - = 76
Kansas City - = - = = 63 Vancouver = = = = = -126
Little Rock = = - = = 65,116
Los Angeles = = = =« - 117 SAN FRANCISCO
Louisvilie- = = = = = 67,117 Albuquerque = - - - - 84
Memphis - - = = - - - 68,118 Atlanta - - = = = = = 88
Miami = = = = = = = = 119 Baltimore = = = = - - 89
Nashville - = = = = = 71,121 Boise = = = = = =« - = 91
New York- - -« =« - « = 122 Boston- = = = = - - - g2
Oklahoma City - - - =123 Burbank = = = = = « = 37,93
Philadelphia= - - = - 124 Chicago = = = = = - - 98
San Francisco - - - =125 Dallas- - = = = - - - 103
Springfield, Mo.- - - 78 Denver- - = = = = = = 105
Tampa = = = = = = = = 125 Oetroit = = = = = - = 107
Tulsa = = = = = = = = 78,126 El Paso - - - - - - -109
Washington, D. C, - ~126 Fairbanks = = = = - « 109
Fresno- = = = = = - = 56
ST. PETERSBURG Honolulu= = = = = = - 12
Atlanta = = = = = = - 29,88 Housten = = « = = = - 113
Cincinnati=- = = = =« = 99 Las Vegas = = = - - = 65,116
Cleveland = = = = = = 101 Los Angeles - = = - - 66,117
Detroit = = = = = = = 107 Medford = = = = = = = 67,118
Louisville- = = = - - 118 Miami - = = = = = - =119
Miami = - = = = = = = 68 Monterey= = « =~ = - = 70
New Orleans = - = - = 12i New York- = = = = = - 122
Pittsburgh- - - - - - 124 Oakland - = - = = = - 73
Washington, D. C. - =126 Ontarlo = - = = = = = 73,123
Phoenix - = = = = - =124
SALEM Portland, Ore.- - - =124
Eugene- - - - - - - - 53 Reno= = = = = = = = = 77
Portland, Ore.- - -~ - 7§ Sacramento= = = = = = 78
St. Louis = = = = = = 125
SALINAS Salinas = - = = = = = 78
Monterey- - = - - - - 70 Salt Lake Clty- - - -126
San Francisco = - - - 78 San Oiego - - - - - = 78,126
Santa Barbara - - - - 78 Seattle = = = = = = - 126
Stockton- = = = = - = 78
SALT LAKE CITY Washington, D. C. - -126
Boise - - = = = = - - 35,91
Casper- = = = = « - = 39,93 SAN JUAN
Chicago = = - = - = = 98 Mlami - = = = = = = - 119
Oenver= = = = - - = = 51,105  Philadelphia- - - - - 124
Ely - == v = === - 53
Great Falls = = = = = 58,111 SANTA BARBARA
Idaho Falls = « = - - 61 Los Angeles - = = - - 66
Las Vegas - - - - - - 65,116 Monterey- = = = - = - 70
tos Angeles - - - - - 17 Salinas = = = - = = - 78
Minneapolls - = = = = 120
Oakland = = = = = =« = 123 SANTA FE
Pocatello = = - - = - 75 Albuquerque - = = - - 25
Portland, Ore.- - - =124 Clovise = = = = = = = L6
Reno- = = = = = - -~ - 77,125 Pueblo- - = = - -« - - 76
San Francisco = - - =126
SARASOTA
Ft. Meyers- - -« - - - 55
Austin= = = = = = = = 30 Jacksonville- = = = - 62
Midland = = = - = - - 69 Orlando - = = = = = - 73
Tampa - = = = - = - - 78
SAN ANTONIO West Palm Beach - - - 78
Atlanta = = = = = - = 88
Austin- - = = = =« = ~ 30 SASKATOON
Corpus Christi- - - - 48 Calgary - « = = = - - 38,93
Dallas- = = = = = = = 49,103 Edmonton- - - - = - - 53,108
El Paso = = = = = = = 109 Winnipeg- - - - = - - 78,
Houston = = = - = = - (3]




4 SAULT STE. MARIE SIOUX FALLS TALLAHASSEE TORONTO (Continued)
l Ft. Willlam -« - - - = 55,110 Denver- - - = = = - - 106 Albany, Ga., - - - - = 24 Ft. William « = = = <110
Toronto - =« « - - - ~ 79,126 Huron = = = « = « = - 61 Atlanta - = - - - - - 29 Moncton = = = = - - - 120
Minneapolis = = = = - 69 Columbus, Ga. - - = = 47 Montreal= = = = = - = 70,121
: SAVANNAH Plerre- = = =« = = = = 75 Jacksonville- - - - - 62 New York- = - = = « = 72,123
Atlanta « = =« = - - - 29 Sioux City= = = = = = 79 Miami = = = = = = = = 68,119 North Bay - - = = - - 72
4 Augusta, Ga.- - - - - 30 Orlando - = = = = = = 73 Ottawa- = = = = = = = 73
Brunswick = = = = - = 37 SMITHERS Panama Clty - = = = = 74 Sault Ste. Marie- - - 79,126
Charleston, S. C. - - 4O Frince George - - - - 76 Tampa = = = = - - - - 8o Sudbury - = - - - - - 80
Columbia= = = « = = = 47 Terrace - = = = = = = 79 Tampa = = = = = = = - 127
Jacksonville- = = = - 62 TAMPA Vancouver = = = = = = 127
Macon - = - - - ---67 SOUTH BENO Albany, Ga, = = = = - 24,83  Washington, 0. C. - - B0,127
) Chicago = - = = = - « Ly Atlanta - -~ - - - - - 29,88  Windsor - - - - - - - 80,127
SCRANTON Ft. Wayne = = = = - = 55 Baltimore = = - - ~ - 90 Winnipeg- = = = = = = 127
Allentown = = = - »~ - 26 Boston- - - = - = - - 92
Binghampton - - - - - 33 SPARTANBURG Buffalo = = = = = = = 93 TUCSON
Buffalo - = = - - - - 37 Charlotte = = = = - - L2 Chicago - = = = - = - 98 Bisbee- - = = = - - - 34
New York- = = = = - - 72 Greenville- = = = = - 58 Cincinnati= = = = = - 100 Chilcago - - = = - - - 98
Philadelphia- - - - - 74 Cleveland - - - - = =101 Oallas- = = = « = - = 103
Syracuse- = = = - = - 79 SPOKANE Columbus, Ohlo- - - =101 El Paso = = ~ = = = = 53,109
Williamsport- - - - - 79 Chicago = = < = = = - 98 Daytona Beach - - - - 5] Los Angeles - - - - - 66,117
Great Falls = - = - = 58,111 Jacksonville- = - - - 62 New York- - = = = - - 123
SEATTLE Minneapolls = - - - - 120 Lakeland= = = = = = = 64 Phoenix = = = - - = - 75
Anchorage - = = = = = 85 Missoula- = = = = = = 69 Los Angeles = = - - = 117
i Annette Island- - - - 85 Portland, Ore.- - - - 76,124 louisville- - - = - - 118 TULSA .
Boise = = = = = - -« - 35,91 Seattle = = = = = = = 79 Melbourne = - = = - = 67 Chicago = = = = = = = 98
Chicago = ~ = « = - - 98 Yakima= = = = = = = = 79 Miami = « = = = = = = 68 Oallas- - - = = - - - 49,103
] Oallas~ = = = = = - = 103 Montreal- - = = - - - 121 Denver- - = - - - - - 106 °
! Oenver= = = = = = = = 105 SPRINGFIELO, ILL. New Orleans - = - - = 122 Ft., Smith = = = = - < 55
i Fairbanks = = ~ = = - 109 Chicago = = = - - - = L New York= = = = = - - 123 Houston = = = = = = = 60,113
Honolulu- = = = - - - 112 Orlando - - = = = = = 73 Joplin- = = = = = - - 63
3 Juneau- = = ~ - - - - 114 SPRINGFIELO, MO. Panama City = « = - - 74,123 Kansas City - - - - = 63
Kodiak= = = = = = =« = 115 Jopline = = = = = = - 63 St. louis = = = = = - 125 Nashville = = = = = = 121
} Los Angeles - - - - - 117 Kansas City = - = = - 63 Sarasota= - - - = - - 78 Oklahoma Clity - - = - 73
Mlami = = = = = = = = 119 Little Rock = = = - - 66 Tallahassee - = - = - 80 St. Louis = = = = = = 78,126
Minneapolis - - = - = 120 St. Louis - - = = - - 78 Toronto = = ~ = = = - 127 Shreveport~ = - - = - 79,126
New York= = = = = - - 122 Wichita = = = = = = = 80
Portland, Ore.- -~ - ~ 75 STEPHENVILLE TEMPLE )
ReNo= = « = = = = = = 125 Gander= = « = = = = = 57 Coliege Station - - - L6 VAL 0'OR
San Francisco - - - =126 Sydney- = = = = = = = 79 Waco= = = = = = = - = 80 Ottawa= = = = = = = = 7h
Spokane - - - - - - - 79 Rouyn-Noranda - - - - 77
Vancouver = = = = = = 79 STOCKTON TERRACE
Victorias - = = [= == 79 Modesto = = = = = = = 69 Prince Rupert -~ - - - 76 VANCOUVER
Yakima- = = = = = - = 79 Sacramento- - - - - - 78 Smithers- = - = = - - 79 Calgary = = = = = = - 38,93
San Francisco - - - - 78 Vancouver - = = = = - 80,127 Comox = = = = = - - - L8
SEVEN ISLANOS Edmonton= = = = = « = i08
» Quebec- = = = = = = - 76,125 SUOBURY TERRE HAUTE Rl = = - - - N2
el Saguenay= - = = = - = 78,125 North Bay - = = = - = 72 Indianapolis- - - - - 62 Montreal= = = = = = = 121
Tlemins = - = - - = = 80 Prince George - - - - 76,125
w SHERTOAN Toronto = = = = = = = 80 TEXARKANA Prince Rupert - - - =125
g 8illings- =~ = - - - - 33 Ft. Smith = = = = = - 55 Sandspit- = = = = = = 126
¢ 2 Casper= = = = « = - -39 SWIFT CURRENT Shreveport- - - - - - 79 Seattle = = = = = - = 79
Reglna- - = - - = = - 77 Terrace = = = = = = = 80,127
SHREVEPORT TIMMINS Toronto =~ = -~ = ~ = = 127
! Alexandria- - - - - = 25 SYONEY Sudbury - = = = = = - 80 Wimipeg- - = - - - -127
Atlanta - = - = = = = 88 Hallfax = - = = - - = 59
) Beaumont- = = = = - - 32 St. Johns = = = = = = 78,125 TOLEOO VERO BEACH
fallag- = = = = = - - L9 Stephenville- - - - - 79 Akron - - = = - = - - 24 Melbourne - - = - - - 68
i Ft. Worth - = « = « - 56 Chicago - = - - - = - Ly Ocala = = = = = - = - 73
i: Hot Springs - - = - - 60 SYRACUSE Cleveland = = = = = = Lé
Houston = = = - = = = 60 Albany, N, Y. = = = - 25 Columbus, Ohjo- - - - 48 VICTORIA
Jackson - - - - - - - 62 Allentown = - - - - - 26 Oetroit - = = = = - - 52 Seattle - = = = = = - 79
Little Rock = = = = - 65 Baltimore = = - = = = 31,90 Ft. Wayne - = - - - - 55
Memphis = = = = = = = 68,118 Blinghampton - - - - - 33 Milwaukee = - - - - = 69 VISALIA
Monroe- = = = - - - - 70 Boston- - = - = - - = 36,92 New York- - = - - - - 123 Bakersfield - - - - - 30
» New Orleans - = = - = 71,121  Buffalo = = = = = - = 37 Pittsburghs - =« « - - 75 Fresno= = = = = = = - 57
Texarkana ~ ~ = « = = 79 Los Angeles » = - - -117 Washington, 0. C. - - 80,127
i Tulsa =~ = = = = = = = 79,126  New York- - - = = - = 72 WACO
Ottawa~ = = = = = - = 73 TORCGKTO Austin- = - = - - - - 30
SI0UX CITY Philadelphia=- - = - - 74 Buffalo « « = - - - - 37 Oallas- - = = - = = - 50
Omaha = = = =~ = = = = 73 Reading = = = = = - = 77 Calgary = = = - - - - 93 Ft. Worth - - - - - - 56
Sloux Falls = - = - = 79 Rochester, N, Y.- - - 77 Chicago - - - - - - L4 98 Temple- = = = = = = - 80
Waterloo= - = = = = = 78 Scranton= = -~ = = = = 79 Cleveland = = = - « - Lb
washington, 0. C. - - 80,126 Edmonton- - - - - - -108
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WASHINGTON, D. C.

Akron = = = = = = = = 24,83
Allentown - = - - - - 26
Atlanta = = = = = = - 88
Atlantlc City - = - - 29
Baltimore = = = = = = 32
Bermuda = = = = = = = 90
Birmingham= ~ ~ - - - 90
Boston= = = = = = = = 36,92
Buffalo = = = =~ - - 37,93

Charleston, W. Va.- - 41,94 ~

WEST PALM BEACH
Chicago = = =~ =~ - - - 99
Oatyona Beach = - - = 5]
Ft. Lauderdale- - - - 55

Ft. Meyers- = = = = - 55

Jacksonville- - = = - 63,114

Melbourne = - = - - = 68

Miami = = = = = = = = 69

New York- - = - - = - 123
Orlando = = = = = = = 73

Sarasota= = = = = = = 78

Charlotte - = - - = - 42,95 Washington, 0. C. - -127
Chattanooga -~ - - = - 95
Chicago = = = = = = = 99 WHITEHORSE
Cincinnatl= - = = = = 45,100 Fairbanks - - = - = = 109
Cleveland - - - - - - 46,101 Ft. Nelson- - - = - - 110
Columbig= = = = = - = 47,101 =
Columbus, Ohjo- - - - 48,102 WICHITA - ~
Oallas- = = = = = = = 104 Albuquerque - - - = - 84
fayton= = « =~ = = = = 5¢,104  Amariilo- = = = = - - 27,84
Oenver= = = = = = - = 106 Oenver= = = = = = - = 51,106
Oetroit = = = = = - = 52,107 Kansas City - - - - - 63
Ft. Lauderdale- - - =110 Oklahoma City - - - = 73
Greensboro= = - = = = 58,111 Tulsa = = = = =« = = = 80
Harrisburg= - = = - = 59
Hartford- - = = = = = 59,112 WICHITA FALLS
Houston = = = = = - - 113 Oallas~ = = = = = = - 50
Huntington= - - - - = 113 Ft. Worth = = = - = = 56
Huntsville- - = = - - 61,113  Lawton=- = = = - = = -~ 65
Jacksonville- - - - = 114 Lubbock = = = = = - - 67
Kansas City - - - - = 115
Knoxville = = = - = - 64,115 WILLIAM LAKE
Lancaster - - - - - -~ 64 Quesnel - - - = - - - 76
Loulsville= = = = - = 118
Memphis = « = - -« - ~ 118 WILLIAMSPORT
Miami = = = = = = = - 119 Elmira= = = = = = = = 53
Milwaukee - - - - ~ - 120 Harrisburg- - - - - - 59
Minneapolis - - - - - 120 Philadelphia=- - - - - 74
Montreal= = = = = ~ - 121 Pittsburgh- - - = - = 75
Nashville = = = = = = 121 Scranton= = - - = - = 79
Newport News- - - - - 71
New York- - = - = - - 72 WILMINGTON, DEL.
Norfolk - = = - - - = 72 Baltimore ~ = « = = = 32
Phiiadelphia- - - - - Th New York- - = = = = = 72
Pittsburgh- - - = = = 75 Washington, 0. C. - - 80
Providence- = = = = - 76,125
Raleigh = = = = = - = 76 WILMINGTON, N. C.
Richmond= = - = ~ - = 77 Charleston, S. C. - - 40
Roancke ~ = = « = - = 77 Fayetteville~ -~ - - - 109
Rochester, N. Y.- - - 77,125
St. Louis - - - « -~ - 126 WINOSOR
St. Petersburg- - - -126 Toronto = = - - = - - 80,127
San Francisco - =~ = =126 Winnipeg= = = = = = = 127
Syracuse- - = - - = = 80,126
Toledo- = = = = - - - 80,127 WINNIPEG
Toronto - = = « - - - 80,127 Edmonton- - - - - - - 108
West Palm Beach - - -127 Fargo - = =~ = = = - - 54
Wilmington, Oel.- - - 80 Ft. Willjam - - - - - 55,110
Frand Forks = = = - = 57
WATERLOO Minneapolis - = - - - 69,120
Chicago - - - - - - - 44,99 Regina- = = = = = - = 77,125
Des Molnes~ - -~ - - - Saskatoon = - - = ~ = 78,126
Rochester, Mlon.- - - 77 Toronto = = = = = = = 127
Stoux Clty- = = = - - 79 Vancouver = = - = = = 127
Windsor -« « = =« - - - 127
WATERVILLE
Portland, Me. -~ - = = 75 WINSTON-SALEM
Greenville- - - = - - 58
WATSON LAKE Roanoke - - - = = - - 77
Ft. Nelson- - = = = = 110
WAYCROSS
Jacksonvitle- - - - - 63
Hacon = = = = « = - = 67
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WORCESTER
Boston~ = - = =~

Lawrence- - - - -

Manchester= « =

New York- = = = =

YAKIMA
Portland, Ore.-
Seattle = - - =
Spokane = = = -

YARMOUTH
St. John= = - -

YORKTON
Regina= - = - =

YOUNGSTOWN

- =77

Akron = = = = = = = = 24

New York- = - = =
Philadeiphia~ - -
Pittsburgh= - - -
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